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Abstract 
 
 
With the continuous expansion of the oil and natural gas fields, there is growing concern 
regarding the impacts of oil and natural gas activities on the agricultural land base in northeast 
British Columbia.  The Agricultural Land Commission (ALC) and Oil and Gas Commission 
(OGC) entered a binding contract, called the Delegation Agreement (DA), in an attempt to 
manage oil and gas activities on ALR lands and streamline the land use application process.  
However, with increasing activities in the region, too much prominence has been given to oil and 
gas development and not enough to farmland protection, which is the fundamental mandate of 
the Agricultural Land Commission Act (ALCA).  Therefore, the purpose of this research is to 
evaluate the effectiveness of the Delegation Agreement pursuant to the mandate of the ALCA, 
and furthermore, determine the extent to which the DA is minimizing the impacts of oil and gas 
activities on ALR land and pursuing farmland protection.  Through a spatial analysis using 
Geographical Information Systems (GIS), this research aims to function as a foundational tool 
and inform policy and decision makers in land use planning decisions.  The results of this 
research indicate that while the DA does help streamline the application process and conserve 
some of the limited resources of the ALC, it is ineffective in achieving farmland protection, 
under the mandate of the ALCA.  Results revealed that, overall, the appendices of the DA do not 
minimize the impacts of oil and gas activities on ALR land, but rather prioritize oil and gas 
development and hinders farmland protection. 
 
 
 
 
Keywords: agricultural land use planning, farmland protection, oil and natural gas, plan 
evaluation, Agricultural Land Reserve (ALR), Delegation Agreement (DA) 
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Chapter 1 
INTRODUCTION 	
As the Canadian agricultural system shifted toward industrialized farming in the mid-twentieth 
century, provincial governments began to focus on the increasing need for farmland protection 
policies (Troughton, 2007; Smith; 2007).  Historically, the dominant perception in Canada was 
there was a limitless supply of arable farmland (Bunce, 1998).  Yet, increasing evidence of soil 
degradation, erosion, salinization, and farmland loss, fragmentation and conversion as a result of 
exponential population growth, urban expansion, and other non-farm uses prompted concern 
regarding the productive capabilities of the agricultural land base (Bogue, 1956; McDonald & 
Rickson, 1987; Francis et al., 2012; Martellozzo et al., 2015).  This, in turn, began to challenge 
domestic food security in Canada (Troughton, 2007; Smith; 2007; Francis et al., 2012; Caldwell, 
2011).  Farmland protection emerged in response to these concerns (Hoffman, 1982; Bunce, 
1998; Wilton, 2007; Caldwell, 2011; Francis et al., 2012; Smith, 2012).   
In the past, the main focus of farmland protection was mitigating the impacts of urban 
expansion (Pryde, 1982; Bunce, 1998; Smith, 2012).  This is due to the fact that most cities are 
located on, or next to, prime agricultural land and urban uses of farmlands often disrupt, 
displace, and fragment the surrounding agricultural operations (Pierce & Furuseth, 1981; Leung, 
2003).  However, recently there is a growing concern for the loss and degradation of farmland in 
northern and rural communities in Canada due to natural resource developments (Stenson, 2015; 
Taylor & Taylor, 2016); more specifically, the impacts of oil and natural gas infrastructure.  
These concerns include, but are not limited to, loss, degradation, fragmentation, conversion and 
alienation of farmland, as well as water related issues such as contamination and lessened supply 
due to over-usage (AlbertaVoices, 2013; Nikiforuk, 2014; Alberta Land Institute, 2014a).  Oil 
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extraction and transport inevitably alter the agricultural landscape through the development of 
infrastructure and its extensive use, including work camps, storage, waste disposal sites, 
refineries, pipelines, and transportation practices, regardless of sound geotechnical procedures 
and infrastructure (Santiago, 2006).  Below is an image of oil and natural gas wells on 
agricultural land in Rolla, British Columbia (Figure 1). 
Figure 1.  Oil and Gas Infrastructure on Agricultural Land in Rolla, British Columbia  
Source: https://www.google.com/maps/place/Dawson+Creek,+BC/@55.8852301,-
120.1652921,1300m/data=!3m1!1e3!4m5!3m4!1s0x539199367e0787b9:0x50135152a7b3130!8m2!3d55.7596274!
4d-120.2376623 
 
The significant increases in oil and gas developments correspond with growing 
recognition and concern of the pressures of these activities on the land base, especially in the 
Canadian prairies.  However, there is a lack of studies on these impacts.  Thus, it is important to 
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extend the historical focus of farmland protection beyond the impacts of urban expansion and 
study the impacts of natural resource developments.  For the purpose of this research, impacts 
will be restricted to land use by measuring the footprint (i.e., the total surface area) of oil and 
natural gas activities on the agricultural land base.  Although the potential impacts of 
contamination may exceed an activity’s footprint, this research will not attempt to measure 
ecological impacts or potential impacts beyond the surface-level land use. 
The Peace River Valley (PRV) of northeastern British Columbia (BC) and northwestern 
Alberta (AB) provide a unique opportunity to evaluate and compare the extent to which 
provincial legislative frameworks for farmland protection minimize the impacts of oil and gas 
infrastructure on farmland and encourage farming.  This area covers a large land base where both 
oil and natural gas extraction and agricultural operations largely contribute to the local and 
provincial economies.  Also, this region covers a geological deposit that is rich in oil and natural 
gas reserves, known as the Montney Formation (Figure 2).  The majority of Canada’s proven oil 
reserves are located in the Western Canadian Sedimentary Basin, which includes the Montney 
Formation; it underlies most of Alberta and northern British Columbia, as well as parts of 
Saskatchewan, Manitoba, and the Northwest Territories (Government of Canada, 2014).  The 
Montney Formation is the third largest oil deposit in the world.  In addition, the Peace River 
Valley has a very high agricultural capability, and produces large quantities of wheat, canola 
(rapeseed), oats, barely, rye, hay, and alfalfa, as well as bee keeping and honey production 
livestock, beef and cattle and other equine production (Statistics Canada, 2011).   
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Figure 2.   The Montney Formation and the Peace River Valley 
 
The Peace River Valley is governed by two different provincial legislative frameworks 
for farmland protection, as well as several local and municipal bylaws and policies.  The quality 
of each geo-political framework provides a basis for comparison.  The framework in AB is 
considered weak (Connell et al., 2016), whereas, in contrast, BC’s framework is regarded as very 
comprehensive and progressive (Krueger, 1977; Manning & Eddy, 1978; Bryant & Russwurm, 
	 14 
1979; Malzahn, 1979; Furuseth, 1981; Connell, 2017).  Due to the significant increase in oil and 
natural gas pressures in the PRV, the BC Oil and Gas Commission (OGC) and Agricultural Land 
Commission (ALC) entered a binding policy agreement in 1976 (via General Order), which was 
used by the ALC to accommodate certain oil and gas land uses in the ALR and allow these 
activities to proceed through exemption from the application process.  Over the following years, 
the General Order was modified and amended to adapt to the dynamic, changing situation.  Then, 
in 2004, the OGC and ALC entered the Delegation Agreement.  This policy now delegated the 
authority of oil and natural gas land use decisions on ALR land to the OGC Commissioner.  
Several amendments to the policy have occurred since then, the most recent being in 2017.   
The Delegation Agreement aims to mitigate and manage the impacts of oil and natural 
gas activity on the agricultural land base while still allowing for the economic expansion of the 
oil and natural gas industry in the north.  It is largely influential on all oil and natural gas land 
use decisions on ALR land in the Peace Region of BC through the regulations and appendices of 
the policy.  This agreement is a significant document in that it seems to have a counter-acting 
influence over an otherwise progressive legislative framework for farmland protection in BC.  
The existence of the Delegation Agreement provides a specific opportunity to use these unique 
combinations of factors to evaluate the role of provincial legislative frameworks in protecting 
farmland; using Alberta’s situation of little to no influence to protect farmland as a basis of 
comparison to evaluate the influence of the OGC and ALC’s Delegation Agreement. 
1.1  Research Questions 	
The purpose of this research is to evaluate the effectiveness of BC’s Delegation Agreement and 
determine the extent to which it minimizes the impacts of oil and gas activities on ALR land and 
protects farmland.  This will be done in two parts.  The first part focuses on evaluating the 
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effectiveness of the Delegation Agreement for farmland protection using a cross-provincial GIS 
comparison of sites in BC and AB.  The second part looks at BC only with a focus on the oil and 
gas land uses regulated by the appendices of the Delegation Agreement.  This research aims to 
inform future land use planning and policy-making processes in the context of oil and natural gas 
infrastructure and farmland protection.   
1.1.1 Question One  	
How effective is the OGC and ALC’s Delegation Agreement, pursuant to the mandate of 
the Agricultural Land Commission Act to protect farmland?  This question aims to use a 
measure of surface-level oil and gas activities as an indicator of the effectiveness of the 
Delegation Agreement in achieving its goals and objectives, by comparing on-the-ground 
impacts of oil and natural gas infrastructure in South Peace, BC, where there is a stringent 
regulatory framework for farmland protection, and Grande Prairie County, AB, where there is a 
weak and fragmented framework for farmland protection.  The aim here is to visually and 
spatially represent how the different legislative frameworks and application processes can lead to 
different land use outcomes, and ultimately, different oil and natural gas impacts.  The cross-
provincial comparison will demonstrate the extent to which geographically similar regions 
governed under different legislative frameworks result in different land use outcomes, therefore 
demonstrating the significance, if any, of the legislative framework for farmland protection in 
BC and the effects of the Delegation Agreement. 
1.1.2 Question Two 	
To what extent is the Delegation Agreement minimizing the spatial impacts of oil and 
natural gas activities on ALR land in the Peace Region of BC?  This question aims to address 
the extent to which the DA supports farmland protection, pursuant to the mandate of the 
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Agricultural Land Commission Act.  Furthermore, this question seeks to answer whether or not 
the DA is placing too heavy an emphasis on the economic success of the oil and gas industry, 
under the pretense that it recognizes oil and natural gas activities as “temporary, albeit likely 
long-term” (ALC, 2012, 1).  The results of this section will assess whether or not the DA is 
making a difference in protecting farmland within ALR boundaries, and how.  To answer this 
question, I evaluated the land use outcomes of the regulations outlined in the appendices of the 
Delegation Agreement using Geographic Information Systems.  Appendix I outlines the oil and 
gas activities that are exempt from the land-use application process, and Appendix II lists six 
conditions that aim to minimize the impacts of oil and gas activities on the agricultural land base, 
which must be considered and justified in an Appendix II rationale prior to development. Thus, 
the purpose of this question is to demonstrate the spatial impacts of the Delegation Agreement’s 
two appendices, ‘Appendix I Exempt Activities’ and ‘Appendix II Minimize Impacts’, and also 
examine the implementation outcomes of this land-use policy.  For the purpose of this research, 
“impacts” will be defined as the physical, spatial, ground-level impacts of oil and natural gas 
activities on the agricultural land base. 
 
1.2 The Study Area 	
The Peace River Valley is located in the Canadian Boreal Plains, east of the Rocky Mountains.  
The study area includes two case sites from the Peace River Valley: the southern portion of the 
Peace River Regional District, known as the South Peace (SP), in northeastern British Columbia; 
and Grande Prairie County (GPC) of northwestern Alberta. 
 For the purpose of this research, the South Peace site boundary corresponds with the BC 
Oil and Gas Commission (OGC) South Peace Administrative Boundary (Figures 3 & 4).  It 
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encompasses Peace River Regional District electoral areas D and E, which include the small 
communities of Arras, Bessborough, Cutbank, Doe River, Farmington, Kelly Lake, Kilkerran, 
One Island Lake, Rolla, Tomslake, Tower Lake, Pouce Coupe, East Pine Groundbirch, Hasler 
Creek, Jackfish, Lone Prairie, Moberly Lake, Pine Valley, Progress Sunset Prairie, as well as the 
towns of Dawson Creek and Chetwynd.  The South Peace Region has a land base of 28,065 
square kilometers (Peace River Regional District, 2017) and a total population of 23,550 
(Statistics Canada, 2016c; Statistics Canada, 2016d).  The economy is based on oil and natural 
gas extraction, agriculture, forestry, mining, tourism and retail.  Dawson Creek, the largest town 
in the region, is located on ‘Mile 0’ of the Alaska Highway, which contributes to a large amount 
of tourism. 
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Figure 3.   South Peace region in the Peace River Regional District, BC 
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Figure 4.  South Peace Region 
 
The County of Grande Prairie is located in the Upper Peace, a management zone in 
northwestern Alberta (Figures 5-7).  It has a land base of 5,962.76 square kilometers and a 
population of 92,897 (Statistics Canada, 2016a; Statistics Canada, 2016b).  The region 
encompasses nine electoral districts, which includes the City of Grande Prairie, Sexsmith, and 
Hythe and the small communities of Beaver Lodge, Bezanson, Clairmont, Dimsdale, Elmworth, 
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La Glace, Teepee Creek, Valhalla Center and Wembley.  GPC is an active agricultural area with 
a high quality of soil and agricultural capability.  The most prevalent forage production includes 
oilseed, hay and fodder crops, oats, barely, rapeseed (canola), alfalfa, wheat, and other grains.  
The economy is based on oil and natural gas, agriculture, forestry and mining.  Rapid population 
growth, housing and infrastructure, and natural resource developments are putting significant 
pressure on the agricultural land base. 
 
Figure 5.   Grande Prairie County in AB 
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Figure 6.   Grande Prairie County in Upper Peace region, AB 
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Figure 7.   Grande Prairie County, AB 
 
 
 
 
 
	 23 
1.2.1 History of Development, Planning, and Site Characteristics 	
The first significant influx of agricultural settlers came at the turn of the century with the 
development of the railroad.  Following the Second World War, wheat farmers continued to 
settle in the region when the Soldier Settlement Board played an integral role in the 
establishment of veterans.  Between 1951 and 1956, the region doubled in population as the oil 
and natural gas sector began to boom.  With the shift in resource developments, the economy 
was focused on agriculture, forestry, mining, fishing and trapping, and a growing oil and gas 
industry.  However, at the time, agriculture was still the predominant industry and there was 
approximately 1,821,085 hectares of cultivated agricultural land in the Peace Region.  But, with 
the development of a natural gas processing plant in Taylor, BC, and two small-scale, local 
refineries in Dawson Creek and Grande Prairie, the oil and gas sector continued to grow 
(Krueger et al., 1963).   	 Currently, agriculture is still an important part of the local and regional economy.  The 
Peace River Regional District of BC contains 12% of the province’s ALR lands (Agricultural 
Land Commission, 2017).  In the South Peace region, 78% of the land base is in the ALR and 
under production (South Peace Fringe Area OCP, 2012).  Much of the land has prime 
agricultural capability, and the region produces rapeseed (canola), hay, barley, alfalfa, oats, and 
forage seed.  Additionally, the South Peace region is a large producer of beef cattle, as well as 
poultry, sheep and lambs, horses and bison.  Apiaries are also quite common in the region (Don 
Cameron Associates, 2014).   
 In the early 1960s, there was already growing concern regarding the rapid development 
of the natural resource industries, specifically oil and gas and hydro-electrical (Krueger et al., 
1963).  At the time, a group of academics and regional planners suggested two major 
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development objectives: (1) the orderly and economic development of the agricultural lands to 
preserve their long-term productivity, and (2) the realization of the potential of primary and 
secondary economics of the region, based on the full complexity of all natural resources, namely 
agriculture, forestry, oil and gas, mineral, and hydro-electrical.  Furthermore, they suggested that 
natural resource development of the region must be planned and coordinated, and that at the 
time, the provincial and regional government structures, institutions, and policies of both BC and 
AB were not adequate to meet the urgent planning needs of the region (Krueger et al., 1963). 
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Chapter 2 
LEGISLATIVE FRAMEWORKS FOR LAND USE PLANNING 
 
 
2.1.  Agricultural Land Use Planning in British Columbia 	
British Columbia has a very strong legislative framework for farmland protection (Connell, 
2018).  In 1973, the British Columbian government passed the Agricultural Land Commission 
Act (ALCA), establishing the Agricultural Land Reserve (ALR).  This farmland protection policy 
has long been regarded as one of the most progressive, comprehensive and centralized 
agricultural land use planning plans in North America (Furuseth, 1981; Bryant & Russwurm, 
1979; Manning & Eddy, 1978; Krueger, 1977; Malzahn, 1979).  The ALCA is British 
Columbia’s fundamental legislation for agricultural land use planning and takes precedence over 
all other policies and bylaws at all levels of government.  Under the ALCA, the Agricultural 
Land Commission (ALC) is responsible for managing the Agricultural Land Reserve (ALR) and 
is mandated to preserve agricultural land, encourage farming on agricultural land, and lastly, “to 
encourage government and its agents to enable and accommodate farm use of agricultural land 
and uses compatible with agriculture in their plans and policies” (ALC Act).  The ALC operates 
under an application process to decide permission for any subdivision, non-farm or other use of 
agricultural lands, including applications that may relate to the proposed use of ALR lands for oil 
and gas and ancillary activities.  The boundaries for the ALR were determined by the regional 
governments, based in large part on the Canada Land Inventory (CLI) rating scale, which is 
based on agricultural soil capability.  As stated in Section 6 of the ALCA, the purposes of the 
Commission are: 
(a) to preserve agricultural land; 
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(b) to encourage farming on agricultural land in collaboration with other communities of 
interest; 
(c) to encourage local governments, First Nations, the government and its agents to 
enable and accommodate farm use of agricultural land and uses compatible with 
agriculture in their plans, bylaws and policies (Agricultural Land Commission Act, 
2002). 
 
In addition to the ALCA, the ALR Use, Subdivision, and Procedure Regulation identifies 
permitted and non-permitted activities and non-farm uses in the ALR.  The regulation also 
outlines specific notification requirements for soil removal, application procedures, including 
transportation and utilities applications, subdivisions exempt from application, and lastly, 
compliance, enforcement and penalties.  
A variety of policies also govern agricultural land use planning in BC.  Currently, the 
ALC has 22 land-use policies to further guide land use decisions and activities in the ALR, nine 
procedural policies to provide clarification on the application process, and two governance and 
operational policies to further explain the governance mechanisms and roles of elected officials 
in the ALC (Agricultural Land Commission, 2017).   
 The ALC and Ministry of Agriculture also have a variety of agricultural land use 
planning guides to assist local and regional governments in the planning process.  These 
guidelines are considered aspirational policies because they aim to set a standard for agricultural 
land use planning in BC; however, they are not enforceable laws.  For example, the ALR and 
Community Planning Guidelines were prepared to guide local governments in drafting Official 
Community Plans (OCP) under the Local Government Act.  Additionally, guidelines are 
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provided to form agreements between the ALC and local governments, and subdivision and land 
use decisions within the ALR can be delegated to the local government.  Lastly, the ALR 
releases Annual Commission Reports to review the ALC’s prime objectives, as well as conduct 
performance reviews (Agricultural Land Commission, 2014).   
 The Ministry of Agriculture works collaboratively with the ALC on the Strengthening 
Farming Program, where local governments are provided information and guidance regarding 
provincial agricultural legislation.  In addition to the existing ALC planning guides, the 
Ministry’s Strengthening Farming Program developed a Guide for Bylaw Development in 
Farming Areas for information on farm bylaws and standards under the BC Ministry of 
Agriculture.  Additionally, Smith (1998) worked with the ALC in developing Planning for 
Agriculture to guide the land use planning processes at the local level in BC, encourage the use 
of planning and regulatory tools to secure the place of farming in BC’s agricultural communities, 
and to assist in planning Official Community Plans (OCPs) that contain ALR land. 
 There are several additional provincial legislation documents.  The Local Government 
Act (LGA) is the primary piece of legislation that outlines the framework for governance for 
local and regional districts, including main authorities and responsibilities, and the Farm 
Practices Protection (Right to Farm) Act (FPPA), which outlines collective provincial efforts to 
protect current farm practices.  The FPPA protects a farmer’s right to farm using normal 
practices within areas in the province designated specifically for farming and agricultural priority 
areas, such as the ALR, where land is zoned by local governments for farming, and licensed 
aquaculture areas. 
BC has a quasi-judicial agency, and Agricultural Land Commission (ALC), aimed specifically at 
regulating and protecting farmland in the province and this provides a high level of stability in 
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the legislative framework.  The ALCA takes precedence over all other local and municipal land 
use planning documents and this component of the framework allows for the high level of 
stability to be extended to local land use planning and decision making as well.  Lastly, after 
over four decades, the ALR’s longstanding history demonstrates its strength and ability to adapt 
to shifting political climates. 
 
2.2.  Agricultural Land Use Planning in the South Peace, BC 	
 The legislative framework for farmland protection for the South Peace Region has a 
variety of policies and legislation that govern agricultural land use planning.  The region has 
three main bylaws, the South Peace Fringe Area OCP Bylaw No. 2048 (2012), the West Peace 
OCP Bylaw 1086 (1997), and the PRRD Zoning Bylaw No.1343.  An Official Community Plan 
(OCP) is a statement of goals, objectives and policy guidelines on planning and land use 
management, under section 875 of the Local Government Act.  An OCP is often developed by 
regional districts and municipalities for the purpose of providing long term planning goals for the 
region.   
The South Peace Fringe Area OCP recognizes that agriculture is important to the region.  
Two of the overall goals are directly related to agriculture and farmland protection: (1) to support 
and encourage the agricultural industry in the SP through farmland preservation and restriction 
of uses that are not compatible with agricultural operations; and (2) to support agriculture as a 
primary industry within the SP and recognize its importance as a major component of the 
economy, lifestyle and rural character of the region.  Additionally, the OCP identifies four 
agricultural objectives, including goals to preserve agricultural lands, promote food security and 
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the local food industry, supporting the Agricultural Advisory Committee, and securing 
sustainable access to water for the agricultural industry (SPFA OCP, 2012).   
The West Peace OCP states that land located within the ALR is subject to the regulations 
and approval of the ALC, and furthermore, that the goals, objectives, and development policies 
in the OCP are not contradictory to the ALCA and regulations thereunder.  For non-farm uses on 
agricultural land, a “temporary-use” or “temporary industrial use” permit may be issued, granted 
that “the impact to agricultural land, settlement areas, and residential areas are kept to a 
minimum” (West Peace OCP, 1997, 13).   
There are additional aspirational policies that assist in land use planning and 
management.  The Draft PRRD Agricultural Plan (2014), which was a preliminary policy drafted 
using input from the Regional District Staff, Agricultural Advisory Committee and ALC aimed 
at better managing agricultural land and focusing on farmland protection in the Peace Region.  
The progress of this policy has since been halted and it remains in draft phase.  The South Peace 
Comprehensive Development Plan (2007) is aimed at providing local governments with 
resources and guidelines for responding to future economic and development opportunities with 
a planned response to manageable growth.  This document was completed with contributions 
from the City of Dawson Creek, the Village of Pouce Coupe, and the Peace River Regional 
District.  Lastly, the Dawson Creek Land and Resource Management Plan (1999) is a land and 
resource management strategy for Crown Lands which aims to focus on integrated resource 
management and land use planning for long term, sustainable land and resource development in 
the region.  The agricultural governance structures in the Peace River Region include the ALC 
Regional Panel, which is a panel consisting of appointed members that reside in the region and 
make decisions on agricultural land use applications, and the PRRD Agricultural Advisory 
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Committee (AAC), a group of appointed individuals with agricultural and farming experience 
that focus on agricultural issues in the region.     
The South Peace region has a fairly strong local legislative framework for farmland 
protection.  Granted it operates under the provincial jurisdiction of the ALCA, and the region 
encompasses a large amount of ALR land, farmland protection and agriculture are an important 
focus in the local framework.  However, due to land use pressures and conflicts in the South 
Peace, the local framework is weakened by natural resource policies that undermine the strength 
of the provincial legislative framework.  However, overall, the local framework for farmland 
protection is fairly strong.  
 
2.3.  BC Oil and Gas Commission 	
The BC Oil and Gas Commission (OGC) is an independent, quasi-judicial regulatory agency that 
oversees oil and gas operations in British Columbia, including exploration, extraction, 
development, pipelines, transportation and site reclamation.  The OGC was developed under the 
Oil and Gas Activities Act (OGAA) and was designed to provide centralized regulation for oil 
and gas activities in the province, and also, includes certain enactments under the Forest Act, 
Heritage Conservation Act, Land Act, Environmental Management Act, and the Water Act.   
The OGC operates through an application process.  Their main objective is to protect 
public safety, conserve the environment and support resource development (Agricultural Land 
Commission, 2016).  The regulatory authority of the OGC extends from the exploration and 
development phase, to facility operations, all the way through to decommissioning, 
abandonment, and site reclamation.  Their main role includes reviewing and assessing 
applications for oil and natural gas activity, ensuring the industry complies with provincial 
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regulations and environmental standards, and consulting with First Nations throughout the 
process.  The OGC is required to consider a broad range of environmental, economic, and social 
factors when making oil and gas regulatory decisions and application approvals.  The OGC is 
funded through the application of industrial fees and levies.   
2.3.1  The Delegation Agreement 	
Since 1976, the ALC has worked collaboratively with the OGC to develop an effective 
process that allows oil and gas activities on ALR land, without requiring a formal application to 
the ALC (ALC, 2012).  Although the ALC views oil and natural gas land uses as “temporary, 
albeit likely long-term” (ALC, 2012, 1), the ALC requires a guarantee from the industry to 
restore the land to an agricultural standard that is equal to or better than its original state, prior to 
development (ALC, 2012).  In 2002, section 26 of the ALCA was amended to allow the ALC to 
delegate decision making to an appointed authority.  Under the ALCA, an authority is defined as 
“as agent of the government, a public body or public officer with whom the Commission has an 
agreement under sections 26(1)(b) or 38” (Agricultural Land Commission Act, SBC 2002, 
Chapter 36).  Additionally, under section 26(2), the ALC was given the ability to exempt certain 
non-farm use applications, through a delegation agreement with an appointed authority.  In 2003, 
the ALC appointed the OGC as the delegated authority, and the Commissions began the 
negotiations of the agreement.  The Delegation Agreement was completed in 2004, amended in 
2007 and again in 2013.  Although it has the same components and processes as the previous 
agreement, a pre-development site assessment is required to ensure soil conservation and 
effective reclamation procedures (Schedules A and B), and industry must plan the location of 
proposed activities based on guidelines aimed at having minimal impact on the agricultural use 
of the land base by planning activities on non-cultivated lands and avoiding higher soil capability 
	 32 
lands (Appendix II).  Now, pursuant to section 39 of the Agricultural Land Reserve Use, 
Subdivision, and Procedure Regulation (B.C. Reg. 171/2002), the OGC has the authority to 
exercise power in decision-making for land use applications for non-farm use, and they are able 
to exempt certain non-farm uses of ALR lands from the application process upon meeting 
particular conditions (Delegation Agreement, 2017).   
The Delegation Agreement is an important document in that it aims for the continued 
preservation of agricultural lands in northern BC, while assisting in further economic 
development and management of the oil and gas industry and ensuring environmental 
stewardship through stringent reclamation standards and strict enforcement policies and 
procedures.  Also, the DA allows the ALC and OGC to streamline and improve the application 
processes for oil and gas and ancillary activities, which in turn accommodates the ALC’s need to 
preserve some of their already limited and exhausted resources. 
 
2.3.1.1  Goals and Objectives of the Delegation Agreement 	
The Delegation Agreement recognizes the important roles of both the ALC and OGC in 
protecting farmland and regulating oil and gas activities in BC.  Pursuant to the ALCA, the DA 
states that “the ALC and the OGC support the one window regulation of the oil and gas sector in 
BC and seek ways to streamline and improve the review and approval processes for oil and gas 
activities and ancillary activities on Agricultural Land Reserve lands, while preserving farmland 
and encouraging farming on agricultural land” (Delegation Agreement, 2017, 2).  The ALCA 
states that the purpose of the Commission is to “(a) preserve agricultural land; (b) to encourage 
farming on agricultural land in collaboration with other communities of interest; (c) to encourage 
local government, First Nations, the government and its agents to enable and accommodate farm 
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use of agricultural land and uses compatible with agriculture in their plans, bylaws and policies” 
(ALCA, 2018).  Both the provincial legislation and regional policy are aimed at protecting 
agricultural land and encouraging farming on agricultural land.  However, the Delegation 
Agreement has an additional objective to streamline and improve the review and approval 
processes for oil and gas activities on ALR land. 
 
Table 1.   Appendix II of the Delegation Agreement (2017) 
 Column 1 Column  2 Column 3 
Item Proposed Non-farm Use Exempt from 
application under the 
ALC Act for non-
farm use permission 
Application under the ALC 
Act for non-farm use 
permission made to the OGC 
1 Oil and gas activity and ancillary activity sites, 
where the combined total area occupied by 
existing and proposed activities on the section is 
<20.0 hectares.  
 
 
X 
 
2 Oil and gas activity and ancillary activity sites 
where the combined total area occupied by 
existing and proposed activities on the section is 
>20.0 hectares. 
  
 
X 
3 Pipelines or electric powerlines that are buried; 
powerlines that are immediately adjacent to access 
roads. 
X  
4 Above ground electric power line that is not 
immediately adjacent to access roads. 
 X 
5 Conversion of an existing oil and gas site to an oil 
and gas activity or ancillary activity, or a new oil 
and gas activity or ancillary activity that is listed in 
(i)-(v) below, for which new land is required and 
the total project (lease) area is >3.0 hectares. 
(i) Facilities (including gas processing 
plants) that handle product from more 
than one facility or well site, 
(ii) Camps, 
(iii) Sumps, 
(iv) Borrow/ aggregate extraction sites, 
(v) Produced-water/fresh water storage 
sites. 
 
 
 
 
 
 
 
 
 
X 
6 Oil and gas waste storage, treatment, and/or 
disposal facility that is operated by a person who is 
not a producer, or a conversion or expansion of 
such a site for which new land is required. 
  
 
X 	
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2.3.1.1   Applications to the OGC for Permission for Non-Farm Use 
 
Conditional to article 10 of the Delegation Agreement, the OGC is permitted to exercise the 
power of the ALC under sections 26(1) and (2) of the ALC Act, to decide applications for 
permission for non-farm use for oil and gas and ancillary activities on identified ALR lands 
where: 
“5.1 the proponent of the activity is an operator and the proposed non-farm use: 
  
5.1.1 is identified with an X in column 2 of Appendix I, but does not meet any 
of the requirements set out in article 4.2 or 4.3, or 
 
5.1.2 is identified with an X in column 3 of Appendix I”   
 
(Delegation Agreement, 2017, 4). 
 
While exercising the power of the ALC to determine application decisions for permission 
for non-farm use of ALR land, the OGC requires that all applications be made in accordance 
with any applicable provisions made to the ALC Act, as well as a Schedule A Report, if a 
Schedule A Report is required pursuant to Schedule A, and an Appendix II Rationale to be 
submitted to the OGC.  Lastly, the proponent of the activity must: 
 
“6.3.1 implement any recommendations for soil handling and management of surface 
water contained in the Schedule A Report; and 
 
 6.3.2 conduct reclamation of any area of land disturbed by the non-farm use in 
accordance with any recommendations contained in the Schedule A Report and 
the requirements set out in Schedule B of this Agreement, or in accordance with 
such alternate requirements identified by a Qualified Specialist and agreed to by 
the OGC, 
 
6.3.2.1 within 24 months of the date of pipeline installation, if the proposed non- 
farm use is for the construction of a pipeline, or 
 
6.3.2.2 within 24 months of the date that the use of the area of land disturbed by 
the proposed non-farm use is no longer required for the oil and gas activity 
or ancillary activity, if the proposed non-farm use is not for the 
construction of a pipeline; and 
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6.3.2 immediately following completion of 4.3.2, above, submit a Schedule B Report to 
the OGC and, if the non-farm use has occurred on land other than Crown land, to 
the land owner(s) of the land on which the non-farm use has occurred”  
 
(Delegation Agreement, 2017, 5). 
Upon reviewing an application made in accordance with articles 5 and 6 above, the OGC 
may refuse permission for the proposed non-farm use, grant permission for the proposed non-
farm use, or grant permission with conditions for an alternative non-farm use.  Before making a 
confirmed land-use decision, the OGC may consider the Schedule A Report (if required pursuant 
to Schedule A), consider the Appendix II Rationale, and lastly, provide copies of the application 
to the relevant local government planners and the Ministry of Agriculture to assist in the review 
process and consider any issues or concerns raised by subsequent parties.  When granting 
permission for a proposed non-farm use or for an alternative non-farm use under article 7, the 
OGC may impose any terms that it chooses or considers advisable, including but not limited to 
any terms related to the reclamation standards and processes.  
 
2.3.1.2  The Application Process – OGC as Delegated Authority 	
The Delegation Agreement is designed to help streamline the application process for non-farm 
oil and gas activities on agricultural land.  The ALC operates with a small staff to regulate land 
use decisions for the BC ALR.  The ALC does not have the resources to keep up with the rapidly 
expanding oil and gas industry.  In delegating authority, the aim is to help balance the 
agricultural and oil and gas industries in the Peace Region and Northern Rockies and assist in 
taking some of the pressure off of the ALC staff.   
 Other processes are in place to assist the ALC in land use decisions.  The municipal 
government and Ministry of Agriculture play a role in the application process.  All applications 
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for non-farm use in the ALR are submitted to the local government first, where the applications 
are reviewed to determine if they will be forwarded to the ALC for review.  The local 
government may choose to include comments or recommendations, and local zoning is a key in 
determining land use decisions.  The application process through the local government to the 
ALC takes roughly 90 days for the ALC to make a land use decision.  However, challenging 
weather conditions can prevent the ALC from viewing the land base and making a decision.  Oil 
and gas non-farm use applications to the OGC that are not exempt from the application process 
are referred to the local government and Ministry of Agriculture for comments.  Any identified 
concerns or issues are considered by the OGC when making land use decisions in the ALR. 
Consultations and recommendations by local governments before land use decisions allow the 
specific and unique characteristics of a region to be taken into consideration, as well as brings to 
light any local issues or concerns.   
 
2.3.1.3  Appendix  I: Activities Exempted from the Requirement of an Application for Non-Farm   
Use 	
Section 2 Article 4 of the DA outlines the activities that are exempt from the requirement of an 
application for permission for non-farm use under the ALC act.  The purpose of this is to allow 
oil and gas and ancillary activities on ALR lands to proceed in a smooth and timely manner, 
under the precursor of farmland protection and environmental stewardship.  Subject to article 10 
of the DA: 
 
“oil and gas and ancillary activities located on the Identified ALR Lands are exempt 
from the requirement of an application under the ALC Act for permission for non-farm 
use where: 
4.1 the proponent of the activity is an operator and the proposed non-farm use 
is identified with an X in column 2 of Appendix I; 
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4.2 the OGC receives: 
  
4.2.1 a Schedule A Report, if a Schedule A Report is required pursuant 
to Schedule A; and 
 
4.2.2 an Appendix II Rationale that the OGC has, in its discretion, 
accepted on the basis that it sufficiently addresses the guidelines 
set out in Appendix II; and 
 
  4.3 the proponent of the activity is required to: 
   
4.3.1 implement any recommendations for soil handling and 
management of surface water contained in the Schedule A Report; 
and  
 
4.3.2 conduct reclamation of any area of land disturbed by the non-farm 
use in accordance with any recommendations contained in the 
Schedule A Report and the requirements set out in Schedule B of 
this agreement, or in accordance with such alternate requirements 
identified by a Qualified Specialist and agreed to by the OGC, 
  
4.3.2.1 within 24 months of the date of pipeline installation, 
if the proposed non-farm use is for the construction 
of a pipeline, or 
 
4.3.2.2 within 24 months of the date that the use of the area 
of land disturbed by the non-farm use is no longer 
required for oil and gas or ancillary activity, if the 
proposed non-farm use is not for the construction of 
a pipeline; and 
   
4.3.3 immediately following completion of 4.3.2, above, submit a 
Schedule B Report to the OGC and, if the non-farm use has 
occurred on land other than Crown land, to the land owner(s) of 
the land on which the non-farm use has occurred”   
 
(Delegation Agreement, 2013, 3-4). 
 
  
 In other words, Appendix I (Table 2.1) outlines the oil and gas and ancillary activities 
that are exempt from the application process for non-farm use permission under the ALC Act, and 
also which activities are required to apply for non-farm use permission to the OGC.  
Additionally, Appendix I categorizes oil and gas and ancillary activities based on size and type 
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of activity, such as pipelines, electric power lines, or the conversion or expansion of an existing 
activity.  If the oil and gas and ancillary activity is marked by an X in column two, then it is 
exempt from the application process (see Table 2.1).  This includes activity sites (other than 
Items 4 and 6, electric power lines and conversions or expansions of existing sites) for which, on 
a section basis or equivalent area of standard measurement, the combined total area occupied by 
existing and proposed activities is less than 20 hectares.  Any oil and gas and ancillary activity 
exceeding 20 hectares, other than pipelines and conversions or expansions of certain activities 
that do not require additional land (see Table 2.1, Items 3 & 5), are required to apply for 
permission for non-farm use to the OGC.  Area calculations of the combined total area occupied 
by existing and proposed oil and gas and ancillary activities on ALR lands must be calculated in 
accordance with the guidelines on page 11 of the DA, labeled Area Calculations.  Pursuant to 
section 2 article 4.2, any application that is exempt from the application process is required to 
conduct a pre-development site assessment and prepare a Schedule A Report, pursuant to 
Schedule A of the Delegation Agreement, as well as an Appendix II rationale, if required, which 
will be discussed later on. 
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Flowchart 1.  Application Process for Non-Farm Use on ALR Land  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
APPLICATIONS FOR NON-
FARM USE: 
Under ALR Regulation, Use, 
Subdivision, etc. 
ALR in Peace Region and 
Northern Rockies: 
OGC as Delegated 
Authority (Section 39) for 
the purposes of section 26 
of ALCA – Delegation 
Agreement 2017 
ALR in BC: 
 
ALC as 
Administrative/ 
Regulatory Body— 
Applications to the 
ALC 
APPENDIX I: 
Activities Exempt from 
Application to OGC 
(Section 2 Article 4 of DA) 	
APPENDIX I: 
Activities Not Exempt from 
Application to OGC 
(Section 3 Article 5 of DA)	
Oil and 
gas 
activities 
< 20 ha 
Pipelines Conversions 
 
 (with 
conditions) 
Oil and 
gas 
activities 
> 20 ha 
Electric 
powerlines 
not 
immediately 
adjacent	to 
roads		
Conversions 
or 
expansions 
 
 (with 
conditions) 
ALL ACTIVITIES REQUIRE AN APPENDIX II RATIONALE AND 
 
SCHEDULE A AND B REPORTS 
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2.3.1.4  Appendix II: Guidelines for Minimizing Impacts 
 
Notably, one of the most important components of the Delegation Agreement in regards to 
farmland protection is Appendix II, which outlines preliminary steps and guidelines for planning 
oil and gas and ancillary activities on ALR lands.  The purpose of Appendix II is to minimize the 
impacts of oil and gas and ancillary activities on agricultural land by determining the optimal 
combination of total area disturbed and location of the activity, as it relates to agricultural 
capability of the land, and any current or planned agricultural operations on the land.  
Furthermore, Appendix II aims to achieve farmland protection by limiting the amount of 
disturbances and location of activities to what is necessary to safely and appropriately conduct 
the oil and gas and ancillary activities, while maintaining the fundamental mandate of the ALCA 
to protect agricultural land (Delegation Agreement, 2017).   
Under section 6 article 15 of the DA, both the OGC and ALC agree to develop methods 
to monitor the use of the Appendix II guidelines, aiming to minimize the total area and 
distribution of oil and gas and ancillary activities on ALR lands, as well as regulate the 
reclamation of identified ALR lands used for oil and gas activities and ancillary activities.  In 
giving preference to land which falls under these criteria, the Commissions aim to minimize the 
unnecessary impacts of oil and gas activities on ALR lands by finding alternative locations that 
best suit the oil and gas and ancillary activities, while attempting to maximize the production of 
both the oil and gas and agricultural industries. 
 Pursuant to section 3 article 6.2 of the DA, the OGC will require the applicant to submit 
an Appendix II rationale, stating the justification as to why they have chosen the specific location 
to conduct the oil and gas or ancillary activity.  An OGC Qualified Specialist must assess this 
rationale, and approve and sign off on the Appendix II rationale.  However, in many cases, on 
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account of the vast ALR land base in the Peace Region, there are often not alternatives that are 
not within ALR boundaries.  For cases such as this, the applicant and OGC Qualified Specialist 
would attempt to find a location that is least suited for agriculture to conduct the oil and gas or 
ancillary activity by examining other geographic and topographic characteristics, such as soil 
capability. 
 
 
2.3.1.5   Guidelines for Planning Oil and Gas and Ancillary Activities on ALR Lands 
 
Appendix II aims to minimize the impacts of oil and natural gas on agricultural land in the ALR 
by locating activities based on a list of specific preferences.  For example, oil and natural gas 
activities should be located on soil with marginal agricultural capability before prime soil, to 
minimize the loss of the most arable land.  Each application, exemption, or proposed oil and gas 
activity on ALR land must provide an Appendix II rationale.  
Impacts on agricultural land and agricultural operations can be minimized by locating 
activities based on the following order of preference: 
  
“The total area impacted can be minimized by limiting the extent of the disturbance to 
what is necessary to safely and appropriately conduct the activity. 
 
Impact on agricultural land and agricultural operations can be minimized by locating 
activities based on the following order of preference: 
  
1. Land that is classified as BC Land Capability for Agriculture Class 7. 
2. Forested land that has limited current or planned agricultural use. 
3. Land for which agricultural use is generally limited to perennial forage crops or 
grazing (BC Land Capability for Agriculture Class 5 or 6). 
4. Uncultivated pasture land where any of the following apply: 
• There are no practicable alternatives to locate the activities on lands 
identified in 1-3 (above); 
• The proposed activities are located on the land in order to utilize existing 
disturbance; 
• Locating the activities elsewhere would have a more significant impact on 
productive agricultural land; 
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• Locating the activities elsewhere would have a more significant impact on 
existing or planned agricultural operations; 
• Locating activities would have unacceptable incremental impact on 
residents’ use and enjoyment of their property; or  
• Locating the activities elsewhere would have unacceptable incremental 
impact of public and worker safety or significant environmental values. 
5. Cultivated Land where any of the following apply: 
• The proposed activities are located on the land in order to utilize existing 
disturbance; 
• There are no practicable alternatives to locate the activities on lands 
identified 1-4; 
• Locating the activities elsewhere would have a more significant impact on 
productive agricultural land; 
• Locating the activities elsewhere would have a more significant impact on 
existing or planned agricultural operations; 
• Locating the activities elsewhere would have an unacceptable incremental 
impact on residents’ use and enjoyment of their property; and 
• Locating the activities elsewhere would have an unacceptable incremental 
impact on public safety or significant environmental values” (The 
Delegation Agreement, 2017, 12-13). 
 
 
2.4    Surface Rights and Mineral Rights in British Columbia 
 
British Columbia distinguishes between surface rights and mineral rights.  Surface rights refer to 
the land’s surface, and who has ownership, title, or authority over what occurs on the land base.  
Mineral rights refer to the ownership or title of the subsurface minerals and resources. 
When a parcel of land in BC is purchased, the title only covers the land ownership rights.  
Land ownership rights do not include those withheld by the Crown, or the subsurface mineral 
rights.  Ergo, most land titles do not include the right, title, or interest to geothermal resources, 
minerals, oil and natural gas, or coal that may exist under the land.  Section 47 of the Land Act 
identifies the interests, rights, privileges, and titles reserved by the Crown, and these rights may 
not be subject to compensation.  Mineral rights are governed by the Mineral Tenure Act, Coal 
Act and subsequent regulations, which maintain coal and mineral title registries.  These processes 
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are regulated by the Mineral Titles Branch, which monitors the acquisition, exploration, and 
development of subsurface minerals.  There are three different means by which mineral rights 
are held in BC: freehold, Crown granted mineral claims, and mineral title.  In BC, the provincial 
government owns a majority of the subsurface mineral rights, and may dispose lease, or sell the 
rights as they see fit.  Only a small percentage of mineral rights are privately owned. 
The Petroleum and Natural Gas Act outlines the processes by which entry, occupation, 
and use of private land by oil and natural gas companies is permitted.  When an oil or natural gas 
company requires privately owned land for their operations, they must approach the land owners 
by either a land agent or surveyor to discuss the potential project and acquire consent to do a 
survey of the area.  Following the survey, the land agent representing the company will contact 
the land owner to negotiate a potential project contract, which would include either a Seismic 
(geophysical) Permit, a Surface Lease for any above ground activities, or lastly, an Easement 
(Right-of-Way) Agreement for underground structures, such as pipelines or wells, that may be 
required by the company. 
 
2.4.1  BC Surface Rights Board 	
The purpose of the BC Surface Rights Board is to assist in resolving disputes between 
landowners and companies that require access to private land for the purpose of exploration, 
development or production of Crown-owned subsurface minerals and resources such as oil, gas, 
geothermal and goal.  These disputes are generally based upon terms of entry to the land, 
compensation to landowners, damages, monetary negotiations, lease agreements, and compliance 
discrepancies.  The Surface Rights Board is appointed by the Cabinet of the provincial 
government, as well as other agencies such as the Ministry of Natural Gas Development, and the 
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Oil and Gas Commission.  Additionally, a Chair is appointed, who reports directly to the 
Ministry of Natural Gas Development. 
2.5  Agricultural Land Use Planning in Alberta 	
Although Alberta does not have provincial legislation or policies specific to farmland protection, 
several pieces of provincial legislation and regulations, as well as local bylaws, are relevant to 
agricultural land use planning.  At the provincial level, several pieces of legislation govern land 
use in the province: Municipal Government Act (MGA), Alberta Land Stewardship Act (ALSA), 
The Subdivision and Development Regulation, Agricultural Operation Practices Act (AOPA), 
and the Agricultural Service Board Act (ASBA).   
 The MGA is the primary piece of legislation for land use planning in the province.  This 
document delegates the power and responsibility of land use planning to local governments.  
Local governments have control over land use decisions that occur within their jurisdiction.  The 
MGA provides governance for cities, towns, villages, municipal districts, and other forms of 
local government.  It outlines the fundamentals of how municipalities should operate, how city 
and town councils should function, and how citizens can work with their municipalities.  The 
main focuses of the MGA are land use planning and development, governance, and taxation and 
assessment. 
 The Alberta Land Stewardship Act (ALSA) was established in October 2009 and is the 
legal basis for regional land use planning in Alberta.  The purpose of ALSA is provide direction 
and leadership for government in economic, environmental and social objectives, future land use 
planning, coordinating decision-making concerning land, species, human development, natural 
resources and the environment, and lastly, to enable sustainable development.  ALSA allows the 
provincial cabinet to develop planning regions and adopt a statutory plan for each region 
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(Alberta Land Institute, 2014b).  Under this act, seven regions have been developed in 
conjunction with the natural watersheds of the province.  The purpose of ALSA is to develop, in 
each region, one consolidated land use planning process and policies that include both private 
lands, as well as to regionally consolidate land use planning and responsibility that was 
historically allocated amongst various levels of government of surface and subsurface land and 
all other natural resources, as well as authorizes expropriation by the Crown and sets fines and 
penalties for non-compliance (Alberta Land Institute, 2014b).   
 The purpose of the Agricultural Operation Practices Act (AOPA) is to ensure that the 
province’s livestock and farming industries have the potential to grow and adequately meet the 
opportunities provided by local and global markets, while maintaining environmental 
stewardship and sustainability.  
 Lastly, is the Agricultural Service Board Act (ASBA).  While this does not directly 
pertain to land use management, the Agricultural Service Boards provide recommendations 
regarding the use of agricultural land and thus are important in the land use planning process.  
The ASBA outlines the framework for the establishment of municipal district Agricultural 
Services Boards and pest control, assisting in the control of animal diseases, soil and water 
conservation, encourage sustainable agriculture to improve the economic viability of producers, 
and promote agricultural policies that properly meet the needs of the municipalities (Alberta 
Agriculture and Forestry, 2016). 
 Alberta also has several land use planning policies.  These include, but are not limited to, 
Agriculture and Rural Development, the Alberta Environmental Farm Plan, and most 
importantly, the Provincial Land Use Framework (LUF) (2008).  Under the LUF, the provincial 
government is developing seven regional land use plans.  Currently, two have been approved, 
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one is in the consultation process, and four are not yet started.  This framework outlines a new 
approach to the management of Alberta’s land and natural resources in order to achieve long-
term economic, environmental and social objectives (Alberta Environment and Parks, 2015).  
The fundamental objective of this framework is to sustain the economy while balancing social 
and environmental goals, and furthermore, managing Alberta’s lands as a shared responsibility.  
The LUF consists of seven strategies to assist in improved land use decisions in Alberta: 
 
1. Develop seven regional land use plans based on seven new land use regions; 
2. Create a land use secretariat and establish a regional advisory council for each region; 
3. Cumulative effects management will be used at the regional level to manage the 
impacts of development on the land; 
4. Develop a strategy for conservation and stewardship on private and public lands; 
5. Promote efficient use of land to reduce the footprint of human activities on Alberta’s 
landscape; 
6. Establish an information, monitoring and knowledge system to contribute to 
continuous improvement of land use planning and decision-making; 
7. Inclusion of aboriginal peoples in land use planning (Alberta Land Institute, 2014c). 
 
In regard to agricultural land use planning, the Land Use Framework recognizes two 
policy focuses considered to be of key provincial interest:  the conversion and fragmentation of 
agricultural land. 
While the amount of land used for agriculture has been relatively stable across the 
province, agricultural land, particularly in areas like the Edmonton-Calgary corridor, 
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Grande Prairie, and Lethbridge, has been increasingly divided into parcels too small to 
farm or ranch (i.e., fragmentation).  Rural and urban growth has resulted in the loss or 
conversion of some of the province’s most productive farm and ranch lands to other uses. 
(Land Use Framework, 2008, 13) 
 
At the provincial level, Alberta’s natural resource and land use is governed by the Natural 
Resources Conservation Board (NRCB). The NRCB deals with agricultural related issues, 
including land use and confined feeding operations.  It is divided into three operational divisions, 
and board members are recruited by open competition and are appointed by the Lieutenant 
Governor-in-Council for renewable terms that cannot exceed five years. 
 Overall, Alberta has a weak legislative framework for farmland protection.  Although the 
province has a longstanding history of land use planning policies, farmland protection has not 
been at the forefront.  This is perhaps due to the large amount of agricultural land in Alberta, as it 
has historically been viewed as an abundant and limitless resource.  Moreover, Alberta 
experiences many land use conflicts in regard to farmland fragmentation and natural resource 
developments.  Recent amendments to the provincial legislative framework, such as the Alberta 
Land Stewardship Act (2009) and the Alberta Land Use Framework (2008), have changed the 
platform for farmland protection in the province to adapt to shifting social and political climates.  
For example, ALSA establishes a province-wide mandate for protection farmland and agriculture 
through policies aimed at preventing the fragmentation and conversion of farmland and 
promoting environmental stewardship and conservation.  These policies, however, to not 
designate specific areas of land to protect, and agricultural land use decisions and farmland 
protection are left to the local governments. 
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2.6    Agricultural Land Use Planning in Grande Prairie County, AB 	
The land use planning framework in Grande Prairie County includes bylaws such as the 
County of Grande Prairie Municipal Development Plan (2010) and the County of Grande Prairie 
Land Use Bylaw No. 2680 (2014), and enforceable policies, including the Intermunicipal 
Development Plan (2010).  The County of Grande Prairie Municipal Development Plan (2011) 
aims to minimize conflicts with agricultural operations, placing a specific emphasis on planning 
for and managing Confined Feeding Operations (CFOs), which are operated under the 
Agricultural Operations Practices Act. 
Under the Grande Prairie Municipal Development Plan (2010), there is no specific land 
designation for agriculture, as it is just covered under the ‘Rural’ distinction.  The document 
states, “the overall intent in the rural area is to recognize agriculture as the predominant land use.  
At the same time there needs to be a recognition that many different competing uses will also 
occur in the rural area.  The overall goal is to minimize conflicts” (p. 15).  Ergo, the document 
does not necessarily focus on protecting farmland, but rather mitigating conflicts between 
multiple land uses and operations.  Under section 6 article 6.7, Rural Development, the document 
states, “…other non-agricultural uses may be allowed subject to approval by the County.  The 
non-agricultural uses which may be allowed in the area include…(c) natural resource extractive 
industries such as oil and gas facilities including gas plants, forestry practices, sand and gravel 
operations…” (p 17).  Again, this is open to interpretation, but implies that the county 
government must approve oil and gas land use decisions.  However, this is not clear. 
Under the County of Grande Prairie Land Use Bylaw #2680, there is a designated 
Agricultural (AG) District.  This district is “intended to cover the majority of the land in the 
municipality in order to recognize agriculture as the predominant land use in the County” (p. 91).  
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Agricultural operations are the only permitted uses under this district zoning, however, there is 
an extensive list of discretionary uses that can be approved within this district, including but not 
limited to, anhydrous ammonia storage, asphalt plant, electricity production, landfill operation, 
petroleum facility [emphasis added], sanitary landfill site, sewage lagoon and sewage 
wastewater treatment facilities, tannery, utilities, and water treatment facilities.  Furthermore, 
there are minimum and maximum lot sizes for farmsteads of 2-6 hectares.  Decisions on whether 
or not a discretionary land use is permitted are made by Development Officers, unless 
specifically identified in the bylaw as necessitating referral to the Municipal Planning 
Commission (MPC) (Grande Prairie County Bylaw #2680, 2017).  However, the Development 
Officer is the main development authority in the region.   
 While the agricultural zoning district recognizes agriculture as the predominant land use 
in the region, vague language is used and could be open to interpretation.  For this reason, 
agriculture and other zoning in the region is left to the discretion of the Development Officers or 
the Municipal Planning Commission, depending on the nature of the project or development.  All 
development in the County of Grande Prairie requires an application pursuant to Schedule A of 
the Land Use Bylaw #2680 and must be approved by a subsequent permit. 
 The Intermunicipal Development Plan (2010) is a joint land use plan between the County 
and City of Grande Prairie.  This document focuses on accommodating growth and managing 
industrial tax base.  There is no reference to agricultural land use planning or farmland protection 
in the context of oil and natural gas development under any policies, goals or objectives. 
Additionally, the County of Grande Prairie has several aspirational policies that guide 
land use planning.  These include the Integrated Community Sustainability Plan for Grande 
Prairie County (2008), the Grande Prairie Regional Sustainability Plan (2010), Municipal 
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Perspectives of the Land Use Framework (2012) and the Strategic Priorities Plan (2014-2017).  
Although these documents hold no legal status, they serve as a guide for regional planners.  
However, these all lack depth and context for farmland protection, and certainly do not address 
agricultural land use planning in the face of oil and natural gas development.  The Integrated 
Community Sustainability Plan (2008), aims to focus on encouraging community development 
by concentrating growth and higher densities in its urbanized areas in order to preserve the rural 
areas for rural-based land uses.  Under this premise, it aims to maintain and promote “viable 
agricultural communities across the County” by supporting the Agricultural Service Board and 
sustainable agricultural practices while working with industry.  These statements are weak and 
could be interpreted in a number of ways when making land use decisions.   
The Municipal Perspectives of the Land Use Framework: A Position Paper for the Upper 
Peace and Lower Peace Regions (2012) report provides an in depth and extensive history and 
background of the regions, however, has no sufficient references to provincial legislation, policy 
recommendations, or regulations.  Thus, it serves as a weak land use planning reference guide.  It 
does, however, mention the fragmentation and degradation of farmland as a key issue in both 
regions.  But again, these statements could be interpreted in a number of ways and hold no legal 
position.  Lastly, the Regional Sustainability Plan aims to preserve agricultural land; however, 
this is conditional to the City of Grande Prairie fringe areas, which the Intermunicipal 
Development Plan identifies as areas for future urban and non-farm development. 
 The Land Use Framework (2008) aims to develop regional plans for all seven districts, 
but the Upper Peace Region Regional Plan is not yet started.  When the Upper Peace Regional 
Plan is completed, an Advisory Council will form to regulate and govern regional planning. 
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The County of Grande Prairie has a weak legislative framework for farmland protection.  
The provincial legislation in place has the potential to improve the framework for agricultural 
land use planning, but the Upper Peace Regional Plan under the Land Use Framework (2008) 
will first need to be completed and implemented.  The local legislation and policy only provide a 
minimum level of strength and stability, and natural resource pressures in Grande Prairie County 
introduce a high level of uncertainty for farmland protection in the region. 
2.7  Alberta Energy Regulator (AER) 	
The Alberta Energy Regulator (AER) is a quasi-judicial governance body that controls and 
regulates energy resources such as oil, natural gas, coal, water, and public lands.  The AER is 
responsible for exploration and construction, development, remediation and reclamation, and 
abandonment.  Its main objectives are to provide safe, efficient, and environmentally responsible 
development of Alberta’s energy resources (Alberta Energy Regulator, 2016). 
 Formerly known as the Energy Resources Conservation Board (ERCB), the AER was 
established under the Responsible Energy Development Act (REDA) on June 17, 2013.  Its 
authority includes compliance and enforcement under the Environmental Protection and 
Enhancement Act (EPEA), the Water Act, the Public Lands Act, and the Mines and Minerals Act.  
The AER has the authority to review and make decisions on proposed energy developments, 
oversee that all energy activities are in accordance with government policies, inspect energy 
activities to ensure that all necessary requirements are being met, penalize companies that do not 
adhere to AER regulations and industry standards, and lastly, hold hearings on proposed energy 
developments (Alberta Energy Regulator, 2016).  The government of Alberta owns 
approximately eighty percent of the Province’s oil and natural gas rights, thus the AER plays a 
critical role in overseeing and regulating energy development (Alberta Energy Regulator, 2016).   
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 The AER operates under an application process.  Once an application is submitted, the 
AER will release a notice for a hearing.  The hearings are conducted by a panel of one of more 
hearing commissioners, which is decided on a case-by-case (iuxta casus) basis that takes into 
account the specific facts of each application as well as any statements of concern that are 
received (Alberta Energy Regulator, 2016).  If a group or individual would like to express 
concern regarding an application, a ‘statement of concern’ must be submitted (Alberta Energy 
Regulator, 2016).  Hearings are open to the public to observe, however, not everyone in 
attendance may participate.  In order to actively participate, a submission must be made in 
advance and approved by the AER.  The AER will then take these requests into consideration 
and decide how one is able to participate, depending on the details of the submission application 
(Alberta Energy Regulator, 2016).  If no submissions are received or filed then the hearing may 
be cancelled at the discretion of the AER.  The Alberta Energy Regulator Rules of Practice 
provides the code of conduct that must be followed during the hearing. 
 In accordance with the Responsible Energy Development Act (REDA), the AER is 
required to publish all of their application decisions online (Alberta Energy Regulator, 2016).  
Application decision appeals are possible, however, an appeal must also be in accordance with 
Section 36 of REDA, which outlines the types of decisions that may be appealed (Alberta Energy 
Regulator, 2016).   
 
 
2.7.1   AER Directive 056: Energy Development Applications and Schedules 	
The Alberta Energy Regulator has multiple directives to assist in guiding operations and 
management of oil and gas activities.  On August 22, 2011, Directive 056 (D-056) was approved.  
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This directive presents the procedures and requirements for submitting a license application to 
construct and operate any hydrocarbon development project that includes facilities, wells, and 
pipelines (Directive 056, 2011).  D-056 is incorporated into the Oil and Gas Conservation 
Regulation (OGCR) and serves as the primary reference document regarding the rules and 
regulations that govern oil and natural gas activity in Alberta.  However, the AER is legally 
obligated to act in accordance with all approved regional plans under the Alberta Land 
Stewardship Act (ALSA), including the Alberta Land Use Framework (2008).  The AER has no 
authority to waive or overrule compliance with any restriction, limitation, or requirement for 
land use under a designated and approved regional plan.  Applicants requiring this type of 
approval are required to apply directly to Alberta’s Land Use Secretariat, established under the 
Alberta Land Stewardship Act (Directive 056, 2011).  
The purpose of D-056 is to outline the requirements and procedures necessary for filing a 
license application to construct, develop, or operate any oil and gas activity that includes 
facilities, pipelines and wells.  D-056 must be in accordance with the Oil and Gas Conservation 
Regulations (OGCR) and serves as the fundamental and extensive reference document regarding 
the rules governing energy development in Alberta.  However, because this document is not all-
encompassing, operators, applicants and licensees must be familiar with all federal, provincial 
and local legislation regarding oil and gas development (Directive 056, 2013).  This document is 
both a procedural manual on how to file an application, as well as a regulatory document on the 
application process.  Although D-056 encompasses, and is in accordance with, the legal 
stipulations of all licensees under the OGCR, the Pipeline Regulation, and other AER 
regulations, additional approvals and licenses may be required from other government agencies, 
depending on the location and nature of the project proposal. 
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 In accordance to section 1.4 of D-056, the language within the document is of utmost 
importance.  “Must” indicates a mandatory requirement, “recommends” and “expects” indicates 
a recommended practice.  This is in place to differentiate between a mandatory requirement and 
a suggested recommendation. 
 
 
2.7.2   Application Requirements for Activities Within the Boundary of a Regional Plan 
 
On the introductory page of D-056, it states that the AER is legally obligated to act in 
compliance with any approved regional plans under the Alberta Land Stewardship Act, and thus, 
the Provincial Land Use Framework (LUF).  If there is a regional plan in place, the AER is 
obligated to ensure the proposed activity is in compliance with whatever economic and 
development direction the regional plan has set out for the region.  If the proposed development 
is in compliance with the regional plan, and any approved sub-regional plans and legislative 
frameworks, then the applicant follows the AER’s subsequent application procedures.  The AER 
then applies all other applicable regulations, policies, and directives to the proposed development 
application.  If the proposed development is not in compliance with the regional plan or 
legislative framework, then the AER may place conditions for approval, otherwise the proposed 
development will be denied.  If there is no regional plan in place, the AER ensures that the 
proposed development is in compliance with all other applicable regulations, policies, directives 
and legislative frameworks.  In order to ensure compliance, the AER requires all applicants 
seeking approval for activities located within the jurisdiction of an approved regional plan to 
meet the following requirements: 
 
“A) For an activity to be located within the boundary of an approved regional plan, the 
applicant must assess 
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 I) whether the activity would also be located within the boundaries of a
 designated conservation area, a provincial park, a provincial recreation
 area, or a public land area for recreation and tourism and, if so, whether
 the mineral rights associated with the activity are subject to cancellation; 
 
 II) whether the activity is consistent with the land uses established in the
 applicable regional plan or with any of the outcomes, objectives, and
 strategies in that same plan; and 
 
 III) how the activity is consistent and complies with any regional trigger or
 limit established under the management frameworks detailed under the
 applicable regional plan or any notices issued in response to the
 exceedance of a regional trigger or limit. 
 
    B) The applicant must retain the information for requirement A at all times and 
provide it on request unless otherwise indicated below.  The information must be 
sufficient to allow the AER to assess an application under the regional plan. 
 
    C) The applicant must submit the information from requirement A if the proposed 
activity to be located within the boundary of an approved regional plan 
 
 I) is also within the boundaries of a designated conservation area, a
 provincial park, a provincial recreation area, or a public land area for
 recreation and tourism; 
 
 II) is inconsistent with the land uses established in the applicable regional
 plan or any of the outcomes, objectives, and strategies in that same plan; 
 
 III) may result in the exceedance of a trigger or limit or contravene a notice
 issued in response to an exceedance of a trigger or limit; or 
 
 IV) is “incidental” to previously approved and existing activities. 
 
    D) If any of the criteria in requirement C are met, the application must be submitted 
as non-routine.  The applicant may do this by responding “no” to the question of 
whether the AER’s environmental requirements have been met on the Directive 
056 application form. 
 
    E) If the applicant believes that its proposed activity is permitted under the 
applicable regional plan because it is incidental to previously approved and 
existing activities, the applicant must provide information to support its position” 
  (AER Directive 056, 2013, 1).  
It is important to note that the AER has no authority to waive compliance with or vary 
any restriction, limitation, or requirement regarding land use within the jurisdiction of a regional 
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plan.  Any applicant that would like to inquire about relief from these regulations must apply 
directly to Alberta’s Land Use Secretariat, in accordance with the Alberta Land Stewardship Act.  
Additional information regarding land use for activities within a jurisdictional boundary of a 
regional plan can be found in Bulletin 2014-28: Application Requirements for Activities within 
the Boundary of a Regional Plan (Directive 056, 2013).  However, compliance with a regional 
land use plan does not apply to the County of Grande Prairie because the Upper Peace Regional 
Plan is not yet completed under the Alberta Land Use Framework. 
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Flowchart 2.  AER Application Process for Oil and Natural Gas Activities  	
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IS THE ACTIVITY IN ACCORDANCE WITH: - OGCR - Pipeline Regulation - Municipal Government Act (MGA) - Alberta Land Stewardship Act (ALSA) - Regional Plan- Under Land Use Framework 2008 - Local and regional legislation and bylaws 
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2.7.3   Land Use Without Regional Land Use Plans 
 
For the case of Grande Prairie County, because there are no references to farmland protection 
within the local legislative framework nor are there any regulations or restrictions on the 
agricultural land base in the face of oil and natural gas activities, decisions are left to the AER to 
govern under D-056.  That being said, the provincial government of Alberta has a purpose of 
direction for each region, and under the Land Use Framework, intends on developing each region 
with individual objectives, based on a variety of social, economic, and environmental 
considerations.  For example, one region may be more focused on economic and industrial 
development, where another may be more geared towards agricultural operations.  However, the 
case of GPC is unclear, due to the fact that the Upper Peace Region Regional Plan is not yet 
completed. 
 
2.7.4  Outline of Schedules under Directive 056 
 
In accordance with section 3 of Directive 056, all energy development applications must submit 
a Schedule 1 as the cover schedule for their application, along with the facility, pipeline, or well 
applications.  Every energy development application is filed based on the category and type of 
development.  There are four categories or energy developments (B through E) based on the 
nature of the proposed development, such as increasing sulfur inlet rates, H2S release volumes, 
and H2S release rates for the proposed facilities, pipelines and wells. 
 However, many things must be taken into consideration before filing an energy 
development license application.  For instance, the applicant must first ensure that all mineral 
rights to the sub-surface have been secured, as well as whether or not there are any outstanding 
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objections or concerns regarding the application.  Lastly, the applicant must consider if there are 
other licenses or approvals that are required from other regulatory agencies.  A Schedule 1 
applicant is responsible for all aspects of the application, including planning the energy 
development, planning and conducting participant involvement, obtaining all supporting 
documents, and submitting the application.  Once approved, the applicant becomes the licensee 
and thus bears all responsibilities for the construction, installation, and safe operation of the 
facility, pipeline, or well.  Lastly, once finished with the license, the applicant is responsible for 
decommissioning, dismantling, abandonment, and reclamation.   
 Schedule 2 applications are required for all facility license applications to construct and 
operate an upstream oil and gas production, injection and disposal, or processing facility.  There 
are several categories of Schedule 2 applications, depending on the nature of the proposed 
development.  For example, gas plants and compressor and pump stations require different 
Schedule 2 applications.  Table 5.1 on page 5-4 of Directive 056 outlines the various facility 
categories and consultation requirements. 
 Schedule 3 applications are required for all pipeline licenses.  This includes the 
construction and operation of a new pipeline, the construction and operation of a pipeline that is 
to be added onto an existing pipeline, the construction and operation of a permanent pipeline, the 
construction and operation of a temporary surface pipeline, changing the parameters of an 
operating or existing pipeline, or constructing a pipeline installation that includes a compressor 
or pump station, tank farm, pipeline oil loading and unloading facility, or a pipeline line heater.  
Schedule 3 applications are also used to notify the AER of any pipeline abandonments or 
discontinuations.  Each pipeline application only requires one Schedule 3, depending on the 
nature of the pipeline.   
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 Schedule 4 must be submitted when an applicant is applying for a license for a new oil, 
gas, or crude bitumen well, a water well greater than 150 meters, a new disposal or injection 
well, re-entering any abandoned well, resuming drilling operations after an original rig release, 
an evaluation or test hole, a coalbed methane well, drilling a well through a potential 
hydrocarbon zone for any other purpose, amending a previously issued well license prior to spud 
or rig release, deepening an existing well while the rig in on the hole, or lastly, changing an oil 
sands evaluation well to a conventional producing well (within 30 days of drilling).  Any well 
that will be drilled deeper than 150m to supply water for domestic or stock watering purposes 
requires a Schedule 4. Under these circumstances, the AER must be contacted for further details 
and instructions. 
2.7.5   Participant Involvement  
 
Under section 2 of Directive 056, the AER recognizes the importance of participant involvement, 
which it defines as “an umbrella term encompassing all aspects of public, industry, and regulator 
interactions and communications” (Directive 056, 2013, 2-1), and outlines requirements and 
expectations in the participant involvement process.  The purpose is to assist the AER, applicants 
and landowners in the communication process in regard to both surface and mineral land titles in 
Alberta.  According to section 2 of D-056, the participant involvement process does not end with 
the issuance of a license, as the AER requires the process to continue throughout the trajectory of 
the project.  The AER includes regulations such as who to include in the participation process, 
what information to disclose, how to properly implement participation and consultation, how to 
properly notify participants and landowners, how to address concerns and appropriate resolve 
conflicts, matters concerning compensation, and lastly, how to properly document the participant 
involvement process for the records.   
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2.8 Surface Rights and Mineral Rights in Alberta 
 
All land in Alberta has two titles: Mineral rights and surface rights.  The owner of a mineral title 
has the right to explore for oil, gas and other minerals underneath the surface of that land, 
whereas the owner of a surface title has control of the surface of the land, as well as the right to 
cultivate it or work on the land.  The connection between the two is that the surface owner’s 
Certificate of Title is subject to the mineral owner’s right to enter the area to explore beneath the 
land’s surface for the purpose of extracting oil, gas, or other minerals.  The main inference of this 
approach is that extracting oil, gas and other minerals is in the best interest of the general public, 
albeit only when the Crown is the owner of the mineral rights (Alberta Ministry of Agriculture 
and Forestry, 2008). 
This process, however, does not negate that oil and gas companies have several 
responsibilities to follow.  For example, the company must offer the surface owner information 
about the development, such as the reason for choosing the particular location for the proposed 
development, as well as the types of equipment to be used at the site.  Also, the company must 
follow environmentally and technically approved and regulated drilling and production 
procedures while occupying the land, in accordance with the Environmental Protection and 
Enhancement Act.  Lastly, the company must do their utmost best to operate in a manner that 
interferes as little as possible with the landowner’s use of the land, or in other words, they must 
do their best to mitigate conflict through management strategies, that must be taken into 
consideration so both parties can reach optimal production of the land and minerals beneath it. 
 There are several important steps that must be followed in order to obtain a surface lease.  
First, the company must perform a seismic survey to provide geological information that will 
assist in determining the potential of an area of land for oil and gas development.  The company 
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must obtain the approval of, and negotiate an agreement with, the landowner or occupant in 
order to enter the land for a seismic survey.  In the case of Crown land, the occupant cannot, for 
any reason, deny reasonable access to the company for a seismic survey.  Next, they must 
conduct a land survey to determine whether or not the geological characteristics are fit for oil and 
gas development.  In this case, the company must make a reasonable attempt to contact and 
notify the landowner or occupant, however, the landowner or occupant cannot, for any reason, 
deny access for land survey work related to energy activity.  That being said, the company must 
provide compensation and reimburse the landowner or occupant for any damage done during the 
land survey.  In regard to surface lease negotiations for oil and gas development, the AER must 
assist the landowner or occupant in initiating the negotiations, as well as negotiating the best 
location for the oil and gas development (Alberta Ministry of Agriculture and Forestry, 2008). 
 
 
2.8.1 Alberta Surface Rights Board 
 
Pursuant to section 3 articles 1 to 6 of the Surface Rights Act, a Surface Rights Board (SRB) was 
established, consisting of members appointed by the Lieutenant Governor in Council.  The 
Lieutenant Governor appoints one member of the board as Chair and also may designate one or 
more of the other members of the Board as Vice-Chair, at their discretion.  Similar to BC, the 
purpose of the SRB is to assist in resolving disputes between landowners and companies. 
 Under section 3 article 5 of the Surface Rights Act, the Chair of the Surface Rights Board 
is required to select a member, or convene a panel of members, for the purpose of dealing with a 
particular matter, class, or group of matters, as well as designate a Chair of each panel, if deemed 
necessary.  In accordance to section 3 article 6, each panel has the authority to perform the 
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functions of the Board, in respect of the particular matter, class or groups of matters, with all of 
the powers and legal jurisdiction of the Surface Rights Board (Surface Rights Act, 2014, 5-6). 
 
 
2.9  The National Energy Board 	
The National Energy Board (NEB) is the federal energy regulator that was established in 1959 
under the National Energy Board Act (NEB Act).  The NEB has the rights and privileges of a 
superior, federal court, allowing all of its energy decisions to be enforceable by law.  The NEB 
does not create federal policy, however, it only provides expert opinions on energy operations for 
further use in the energy policy and decision-making processes (National Energy Board, 2016).  
Other federal acts and regulations that assist the NEB in energy development and governance 
decisions include, but are not limited to, the Canada Oil and Gas Operations Act, Canada 
Petroleum Resources Act (sections 28 and 35), Oil and Gas Operations Act, and the Petroleum 
Resources Act (National Energy Board, 2016).  For environmental assessment reviews, the NEB 
reviews applications required by federal laws including the Canadian Environmental Assessment 
Act, Mackenzie Valley Resource Management Act, and the Inuvialuit Final Agreement or 
Nunavut Land Claims Agreement.  The National Energy Board Strategic Plan outlines the long-
term objectives of the organization and guides the majority of their work (National Energy 
Board, 2016).   
 According to the National Energy Board (2016), their main purpose is “to promote safety 
and security, environmental protection and efficient energy infrastructure and markets in the 
Canadian public interest” (1).  The organization’s primary responsibilities include regulating the 
construction and operation of interprovincial and international oil and gas pipelines, international 
power-lines and designated interprovincial power-lines (National Energy Board, 2016).  
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Additionally, they regulate the tolls and tariffs for their jurisdictional pipelines, including 
regulating the export of natural gas, oil, liquid natural gas (LNG) and electricity, and the import 
of natural gas, as well as regulate oil and gas exploration and development on specified areas that 
are not regulated under joint federal and provincial accords.  Lastly, it is the responsibility of the 
NEB to publish subsequent assessments and reports to inform Canadians on trends and issues 
that have the potential to impact the Canadian energy markets (National Energy Board, 2016).   
 The NEB operates under an application system.  In order for any project to be approved, 
the company must first submit an application to the NEB for review, in which they determine 
whether an oral or written hearing is required.  Under Section 52 of the NEB Act, Facility 
Applications, a hearing issue is ordered that provides details on the hearing process, including 
how people who are directly affected or who have relevant information or expertise can 
participate, as well as important procedural deadlines.  The official hearing guidelines are 
outlines in the National Energy Board Hearing Process Handbook (National Energy Board, 
2016).  Many environmental, social and economic factors are taken into consideration when 
reviewing NEB operation applications. 
 The NEB is dedicated to environmental stewardship and upholds this responsibility by 
promoting environmental protection during planning, construction, operation and abandonment 
of facilities within their jurisdiction (National Energy Board, 2016).  This includes ensuring that 
adequate safety procedures are taking place as well as effective enforcement actions.  All energy 
companies operating under NEB jurisdiction are held responsible for compliance audits and 
subsequent inspections of construction and operating facilities.  Any violations require 
immediate correction, and failure to adhere to NEB regulations can result in further NEB 
sanctions, such as suspension or permanent ceasing of operations (National Energy Board, 
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2016).  In the case of environmental disasters, each regulated company is required to maintain an 
emergency management procedure manual, which must remain on file with the NEB and be 
stringently follow in the case of an incident.  Companies are responsible for reporting any 
environmental incident to the Transportation Safety Board (TSB) and the NEB, as well as for 
implementing an immediate emergency response plan.  Subsequent site remediation following an 
environmental disaster must be verified and certified by the NEB (National Energy Board, 
2016).   
 
2.10  Overall Comparison of Two Regions 
 
Overall, although the South Peace and Grande Prairie County share similar socio-economic and 
geographical characteristics, the structures for land use and agricultural planning are very 
different.  BC is long regarded for having one of the most progressive and stringent farmland 
protection legislative frameworks in North America, while Alberta has a very weak and 
fragmented framework.  This is likely due to the fact that Alberta is viewed as having an 
abundance of agricultural land, whereas in British Columbia, the challenging geography makes 
agricultural production and planning much more difficult.  However, the South Peace and 
Grande Prairie County both face similar pressures from oil and natural gas activity, which 
ultimately impacts the agricultural land base in both regions. 
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Chapter 3 
LITERATURE REVIEW 
 
This literature review focuses on three main concepts.  The first centers on the field of plan 
evaluation, with an emphasis on evaluating plan effectiveness.  This part of the review will 
determine where this study fits within the field of plan evaluation as well as establish the context 
and clarify the scope and aims of this research.  The next part focuses on the methods used to 
measure plan effectiveness and farmland use, conversion and fragmentation.  This section aims 
to provide an overview of previous studies and identify where my research question and methods 
fit within the literature.  The last section is a review of the general uses of GIS and how it is 
applied in the field of natural resource management and farmland protection.  The purpose of the 
final section is to identify and support GIS in this research design and as a useful tool in policy 
and decision-making processes. 
 
3.1  Plan Evaluation and Evaluative Approaches 	
Plan evaluation is broadly defined and recognized as a systematic analysis of the content, 
implementation, outcomes, and planning processes of a plan or legislative framework (Weiss, 
1972; Laurian et al., 2004; Guyadeen & Seasons, 2016; Connell & Daoust-Filiatrault, 2017).  
The purpose of plan evaluation is to measure the outcomes of a plan against its goals, assess its 
impacts and effectiveness, and whether or not it works (Weiss, 1972).  Additionally, plan 
evaluation attempts to gauge the success of a plan.  It is useful as a means of providing feedback 
on plan quality, effectiveness, impacts and outcomes, and the planning process, and as a means 
of guiding future processes and formulating better plans, policies and programs to guide future 
processes (Weiss, 1972; Berke & Godshalk, 2009; Connell & Daoust-Filiatrault, 2017).  The 
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plan evaluation literature is broad and encompasses a wide range of fields, depending on the 
nature of the plan (Guyadeen & Seasons, 2016).  Past studies have used a variety of approaches 
in plan evaluation.  These assessments can occur at multiple stages throughout the planning and 
implementation process (Talen, 1996a).       
 In an effort to clarify the scope of plan evaluation by sorting areas of overlap and 
ambiguity, Connell & Daoust-Filiatrault (2017) established a framework consisting of three 
evaluative approaches used within the field of plan evaluation.  These areas correlate with steps 
in the planning process.  The three approaches identified are: (1) development (efficiency), 
which focuses on the developmental processes of a plan; (2) plan quality (efficacy), which 
focuses on the actual written content and quality of the plan itself; and (3) implementation 
(effectiveness), which centers on evaluating the consequent impacts of a plan and whether it 
achieved its goals and objectives.  Using Connell & Daoust-Filiatrault’s (2017) framework to 
distinguish between the various approaches in plan evaluation, this study falls under the 
implementation approach of plan evaluation. 
 
3.1.1  Implementation (Effectiveness)  	
Effectiveness “is about producing an effect” (Connell & Daoust-Filiatrault, 2017, 3) and is 
evaluated by measuring the outcomes of a plan and determining whether the impacts reflect the 
goals and objectives of the plan itself (Connell & Daoust-Filiatrault, 2017).  Moreover, assessing 
the effectiveness of plans requires comparing the outcomes with wanted or expected results and 
determining whether plan goals and objectives were achieved (Berke et al., 2006; Oliveira & 
Pinho, 2010a).  Evaluating effectiveness is useful in determining whether or not the plan made a 
difference or if plan revisions would achieve optimal outcomes (Laurian et al., 2010; Loh, 2011).   
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 There is a range of works within the field of plan evaluation that focus on evaluating 
implementation and effectiveness (Alterman & Hill, 1978; Alexander, 1985; Faludi, 1987; 
Alexander & Faludi, 1989; Laurian et al., 2004; Berke et al., 2006; Oliveira & Pinho, 2009; 
Laurian et al., 2010).  Such studies range from assessments on the implementation process to 
developing criteria and methods for evaluating plan effectiveness and implementation success 
(Talen, 1996a; Talen, 1996b; Baer, 1997; Morrison & Pearce, 2000; Laurian et al., 2004; Berke 
et al., 2006; Oliveira & Pinho 2009; Oliveira & Pinho, 2010a; Laurian et al., 2010; Loh, 2011; 
Lyles, Berke & Smith, 2016).  Evaluating effectiveness focuses on outcomes and draws linkages 
between plans and physical development (Laurian et al., 2004).  Barrett & Fudge (1981) argue 
that it should be studied by looking at what actually happens on the ground. 
 This study falls under the implementation approach of plan evaluation because it aims to 
evaluate the effectiveness of the Delegation Agreement (DA) using GIS to assess the physical 
impacts of oil and gas development on agricultural land.  This method will attempt to highlight 
linkages between the DA and subsequent impacts of oil and natural gas development on ALR 
lands.  In doing so, I aim to draw conclusions regarding whether the Delegation Agreement has 
been successful in achieving its goals and objectives to protect farmland. 
3.2  Methods Used to Measure Plan Effectiveness 	
Past studies of farmland protection have used different approaches to measure plan effectiveness 
by incorporating a variety of data sources.  Typically, such studies stress the importance of 
assessing the physical impacts on the land base using soil quality and land data, land cover and 
census data, and GIS methods to review land loss, conversion and fragmentation.  As a result, 
these data are an important factor in evaluating farmland protection plan effectiveness.  The 
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following section will demonstrate the variety of methods used through a further examination of 
previous studies. 
 
2.2.1  Assessing Land Cover and Census Data 	
Land and land cover data are essential to land use planners needing to make difficult decisions 
regarding land and resource management (Lo, 1986).  Typically, these data are presented in map 
form and accompanied by area statistics.  Land data usually include information about the 
natural characteristics of an area, such as soil, geology, topography, and hydrology.  Land cover 
data describe the vegetational and artificial constructions covering the land’s surface (Lo, 1986).  
Observation of these data is important in monitoring land changes, conversion, fragmentation, 
and other human activity and development.  Moreover, both types of data are important in 
monitoring changes to the agricultural land base. 
Land cover and census data are commonly used in farmland protection plan evaluation.  
These data provide context regarding amount and location of land lost, converted, fragmented or 
disturbed.  They can include census statistics and land and parcel information, such as size, area 
and location.  In an evaluation of the BC ALC, Pierce (1981) reviewed land-use applications 
submitted to the Commission.  This study aimed to evaluate the effectiveness of the ALC in 
meeting its primary goal of farmland protection by assessing the results of land exclusions from 
the ALR.  The author examined approximately 1950 applications between 1974 and 1978 and 
classified the applications into four categories: (1) outright exclusion of land from the ALR, (2) 
modification of use while remaining in the ALR, (3) appeals by aggrieved or dissatisfied parties, 
and (4) inclusion of land in the ALR.  Based on his overall assessment, he concluded that the 
plan had been effective in maintaining the amount of land protected within the ALR.  
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In a study conducted by Daniels & Nelson (1986), similar types of data were examined to 
determine whether Oregon’s farmland protection plan had been successful in achieving its goals.  
The authors compared census results between 1978 and 1982 to determine farmland trends.  
They recorded and compared census data regarding the changes in distribution of farms by size 
and in total acreage and the number and ratio of commercial farms.  They concluded that the 
increase in hobby farming in Oregon was driving up land prices and causing land competition 
between commercial and small-scale farm operations.  Their study suggested that Oregon’s 
farmland protection plan was effective but may have encouraged fragmentation through small-
scale operations. 
In a unique study conducted by Mundie (1982), the effectiveness of a local farmland 
protection plan was assessed by measuring the amount of farmland conversion that occurred 
outside of the local jurisdiction for farmland protection.  This method was applied in a case study 
of Modesto, California, using land cover data to determine the amount of farmland converted to 
urban use outside a jurisdiction as a result of stringent policies within a local district.  This 
method included the actual amount and size of land lost or converted.  The author claimed that in 
order to evaluate the effectiveness of a local government farmland protection plan, three 
components must be specifically defined: the nature of the farmland resource, the geographical 
area in which the plan is intended to influence, and a spatial standard of comparison. He 
concluded that the effectiveness of a farmland protection plan in fast-growth areas must take into 
consideration extra-jurisdictional farmland loss as a result of strict local policies, rather than 
based solely on the amount of land protected within that jurisdiction.   
 Using land cover and census data as an indicator in evaluating plan effectiveness is useful 
because it demonstrates the amount, size and location of land influenced by policy.  It provides 
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context to the physical impacts, more specifically, highlighting where and to what degree lands 
have been lost, converted or fragmented.  Moreover, it can be used in a variety of ways and 
applied in multiple contexts, given the nature of a plan and its evaluation. 
 
3.2.2  Assessing Soil Quality Data (Land Data) 	
Soil data are an important indicator in farmland protection plan evaluation because they provide 
context to the quality and agricultural capability of the land being protected or lost and reflect the 
potential future agricultural use of the land.  Protected agricultural land of poor or lesser soil 
quality does not guarantee its future use as productive farmland.  For example, in the same study 
by Pierce (1981), soil data were also used to evaluate the effectiveness of BC’s farmland 
protection plan.  Although other factors were considered in this assessment (i.e., land cover 
data), the author concluded that the plan had been ineffective in protecting prime agricultural 
land because, on average, 35% of all lands excluded were classes 1-3, indicating that an 
exclusion of prime land was offset by the inclusion of lesser quality farmland into the ALR.  
Pierce’s study demonstrates the significance of including soil data in farmland protection plan 
evaluation because when the author initially reviewed the land cover data (total acreage, 
location, etc.), he concluded that the plan was effective in protecting farmland based on the 
amount of land remaining in the ALR.  But, upon further investigation of the soil quality of land 
exclusions and inclusions, he concluded that the plan was ineffective in protecting prime and 
agriculturally capable land.  
3.2.3  GIS as a Method of Evaluating Plan Effectiveness 	
Guyadeen & Seasons (2016) stated that “evaluation can be used to enhance the quality and 
implementation of the plans, improve the planning process, and demonstrate the effectiveness of 
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plans” (103), and that new decision-making technologies, such as GIS, have the potential to do 
so.  However, there are few previous works using GIS and remote sensing to evaluate the 
effectiveness of farmland protection plans.   
 Most significantly, a report by the BC Ministry of Agriculture and ALC assessed the 
effectiveness of the ALC in protecting farmland (BCMA, 2008).  This report focused on ALR in 
the city of Kelowna to determine how successful the ALC has been in protecting farmland within 
the municipal jurisdiction.  Applications to the Commission were reviewed between the years 
1973 and 2006, and land cover data pertaining to exclusions were input into a GIS analytical 
model.  The report concluded that although the presence of the ALR has not entirely prevented 
farmland loss, without the ALR, the rate at which farmland was lost would have been much more 
rapid.  This study was effective in spatially representing farmland loss as well as showing which 
municipal areas experienced the most loss.  However, this analysis overlooked an assessment of 
the total loss of prime farmland, which could have been done by including soil data.  This would 
have strengthened the argument and provided context to the agricultural capability of lands 
protected and lost. 
Although not related to farmland protection, Chapin, Doyle & Baker (2007) illustrated 
how a parcel-based GIS analysis can be used to identify land-use changes within planning 
jurisdictions as the basis for evaluating the implementation of local land use-plans.  This parcel-
based GIS method inputted property parcel polygons and property appraiser tax-roll data into a 
GIS model and evaluated the effects of land-use changes regarding the exposure of property and 
people to hurricane flooding in coastal Florida.  This study aimed to evaluate the conformity of 
local government land use plans in accordance with growth management strategies, using GIS as 
a means of measuring land-use changes under a “given policy regime” (276).   
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Other studies have also used GIS-based models to evaluate the effectiveness of various 
plans and policies.  Macharis & Pekin (2009) evaluated the effectiveness of policy measures for 
the intermodal transport system in Belgium using a GIS model.  This method consisted of a 
comprehensive framework that analyzed the impacts of various combinations of policies using 
network layers for various modes of transportation.  First, the authors developed a GIS spatial 
representation of transportation networks, consisting of multiple layers including roads, inland 
waterways, rail networks and the haulage network.  Next, transport prices were calculated based 
on real market prices for each mode of transportation and various simulations were conducted.  
The results indicated that a more rigorous approach to policy development should be 
implemented because the current scattered policy initiatives resulted in a shift to railway 
transport, which was not the initial aim of the policy measure.  Similarly, Xiang (1993) presented 
a GIS method for riparian environmental buffer generation using a case study in North Carolina 
to demonstrate the capacity of GIS as a decision-support tool to facilitate environmental policy 
evaluation.  The author collected data from four sources, including topographic and hydrological 
information from USGS 1:24,000 topographic maps, soil property data from the Soil Survey of 
Cabarrus County, North Carolina, and zoning, land cover data from the Concord Department of 
Planning and Community Development and the Cabarrus County Planning and Zoning 
Department.  Slope was calculated using contour lines from the topographic maps, the soil and 
slope layers were clipped to the parcels, the maps were overlaid, and the buffer width 
calculations and generations were performed.  Results were presented using maps, as well as 
computer files containing analytical results, both cartographic and tabular.   
 These studies demonstrate the capacity and advantages of GIS for evaluating the 
effectiveness of different types of plans and policies, as well as a decision-making support tool to 
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facilitate environmental policy formulation and evaluation.  They indicate that GIS is not limited 
in its applications in the field of plan evaluation because it integrates various data, such as 
geophysical, topographic and land cover, into a spatial model.  GIS has the potential to connect 
these various data for a more thorough and comprehensive analysis, where results can be 
presented in different ways, including spatially and statistically.  Furthermore, it includes 
multiple aspects of an analysis and examines the correlations between them. 
 
3.3   A Review of Methods Used to Measure Farmland Conversion 	
Several techniques have been used to measure and assess farmland conversion.  Caldwell, Epp & 
Drake (2017) developed a new method for quantifying and monitoring farmland conversion in 
Ontario, Canada by measuring the amount of prime agricultural land converted.  They reviewed 
Official Plan Amendments (OPAs) between the years 2000 and 2014 to track land use and 
planning decisions that removed prime farmland from agricultural and farmland designation and 
use.  The preliminary results of this study indicated that prime agricultural land (i.e., Canada 
Land Inventory Classes 1-3) is continually converted to non-farm uses. 
Traditionally, the only available data for monitoring farmland lost, conversion and 
fragmentation in Canada at a large scale is the Census of Agriculture data, which can often be 
unreliable.  Krueger (1959) monitored farmland conversion in the Niagara region using aerial 
photographs, however, not many have done this.  Nevertheless, farmland conversion is typically 
monitored and measured based on the amount and size of farmland converted using farmland 
statistics (Haarsma et al., 2014).  Haarsma et al. (2014) states that “there is a need for both more 
accurate and higher resolution data to test the effectiveness of farmland conservation programs 
that may be implemented in the future” (Haarsma et al., 2014, 10).   
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Continuous technological advancements are providing opportunities to use GIS, remote 
sensing, and satellite imagery to monitor and measure farmland use, conversion and 
fragmentation.  In a study done by Doko et al. (2015), the rural landscape and land fragmentation 
changes were identified and examined in Gjocaj, Albania using GIS.  The authors aimed to 
identify major changes that have temporally occurred on agricultural land as a result of 
agricultural reform following the fall of the communist government in 1992.  The research was 
carried out in two stages: the first consisted of data collection, and the second part consisted of 
the construction of a GIS database.  Geospatial data was collected from multiple sources and 
ArcGIS 9.3 was used for the analysis.  The authors classified the land types into four categories 
to perform the land change analysis.  Results indicated that over the past 20 years, agricultural 
land diminished approximately 5% in the area due to land conversions to non-agricultural use.  
Fragmentation of the agricultural land base led to the decrease in total cultivated land.   
Remote sensing, land and land cover data have been used in many different applications.  
Ramankutty & Foley (1999) coupled remote sensing with cropland data to derive an algorithm to 
monitor farmland conversion.  Historical data were included and farmland conversion was 
monitored over time.  Similarly, Cardille & Foley (2003) paired remote sensing and land cover 
data to monitor the expansion of agricultural land and forest cover change in the Brazilian 
Amazon over time.  They concluded that although mapping accurate land use and land cover 
spatial distribution is a challenge, spatial information in remote sensing data plays an essential 
role in improving land use classification.  In another study of the Brazilian Amazon, Lu et al. 
(2014) used remote sensing and Landsat images to document land cover and vegetation changes.  
They found that deforestation in the Amazon has converted large areas of forest into agricultural 
lands, pasture, successional vegetation and agroforestry.  The authors used multitemporal 
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Landsat Thematic Mapper (TM) images to develop a vegetation index.  They first processed the 
images and then developed fractional images with Linear Spectral Mixture Analysis (LSMA).  
This research proposed a GM-index-based method to generate vegetation loss and gain 
distribution in order to present detailed land cover and vegetation change trajectories.  While 
they determined that this method is promising for future studies on vegetation change, 
deforestation, and agricultural land use, more research is necessary to identify optimal results. 
 
3.4  Geographic Information Systems (GIS) Applications in Natural Resource Management 	
GIS has been used in Canada in response to a need to document and analyze geographical data 
for the purpose of land-use and management decisions (Tomlinson, 1998).  Government began to 
consider the necessity of making decisions regarding land use, the planning and utilization of 
natural resources, and in monitoring change (Tomlinson, 1998).  Consequently, there was a new 
demand for geographical data pertaining to the capability and use of land (Tomlinson, 1998).  
 There are numerous uses and applications of GIS and remote sensing models in the field 
of natural resource management (Hardy, 1982).  It is considered one of the most useful tools for 
such tasks (Hardy, 1982; Baumgardner, 1982).  Applications include, but are not limited to: 
management of protected lands; ecological analysis and biodiversity; land use, land cover and 
vegetation management classification; forestry, forest ecology and forest cover change; 
agriculture, farming and crop analysis; biomass and carbon cycle modeling; wetland 
classification and dynamics; soils and minerals; wildlife management and habitat suitability; and 
monitoring the impacts of natural resource developments (see Table 2). 
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Table 2.  GIS Applications in Natural Resource Management 
Topic                                                                                Authors                                                                         
Management of protected lands Gross et al., 2012; Kennedy, et al., 2012; Huang et 
al., 2012; Zorn et al., 2012; Wang et al., 2012a; 
Stabach et al., 2012; Wang et al., 2012b; Xu et al., 
2012 
Ecological Analysis and Biodiversity Ayebare et al., 2012; Wang et al., 2012c; 
Friedlander et al., 2012 
Land use, land cover, and vegetation management 
and classification 
Li et al., 2014; Lu et al., 2014; Hu et al., 2014; 
Quackenbush et al., 2014; Anderson, 1982; Bonner 
et al., 1982; Estes, Stow & Jensen, 1982; Muetha, 
1982; Liu et al., 2007; Sante-Riveira et al., 2007; 
Yang et al., 2008; Zhang et al., 2012 
Forestry, forest ecology, and forest cover change He et al., 2014; Wang & Diao, 2014; Pu et al., 
2014; Holopainen et al., 2014; Tomppo et al., 2014; 
Wang et al., 2012d; Ranson et al., 2012; Wang & 
Qi, 2012; Gregory, 1982; Martinko, 1982; Farcy et 
al., 2005; Hochmair et al., 2013; Reddy & 
Dadhwal, 2013 
Agriculture, farming and crop analysis Wu & Meng, 2014; Yao & Huang, 2014; Fan et al., 
2014; Flowerday, 1982; Wildman, 1982; Lamb, 
1982; Bathrellos et al., 2012; Pandey et al., 2008 
Biomass and carbon-cycle modeling Jing M. Chen, 2014; Qi Chen, 2014; Zhang & 
Peng, 2014; Lavender & Moufaddal, 2014 
Wetland classification and dynamics Costa, Silva & Evans, 2014; Duo, Shi & Lei, 2014; 
Ji, 2012; Al-Nasrawi, Jones & Hamylton, 2016 
Soils and minerals Shi & Aspandiar, 2014; Di Paolo & Hall, 1982; 
Fenton, 1982; Stephens & Cihlar, 1982; Westin, 
1982 
Wildlife management and habitat suitability Kaminski et al., 2013 
Impacts of natural resource developments Kuwari & Kaiser, 2011; Thakur et al., 2016;  
Source: compiled by author 
 
 These studies demonstrate that GIS has the potential to provide natural resource 
managers, researchers and policy makers with better tools for management and decision-making 
(Xiang, 1993; Ball, 1994).  Continuous technological advancements are facilitating the future use 
of GIS, remote sensing, and spatial data in land use, and natural resource management decision-
making processes (Hardy, 1982; Baumgardner, 1982; Foresman, 1998).  However, there are 
some problems associated with using GIS and remote sensing in these fields.  For example, 
aerial photographs are not always available for appropriate seasons or locations due to weather 
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conditions, other spatial and statistical data is not always available, and the data retrieval and 
collection process often takes too long and can be costly (Hardy, 1982).  Despite these 
limitations, GIS and remote sensing remain important tools in natural resource management 
research, and policy development and evaluation. 
 
3.5  Literature Review Discussion 	
Talen (1996b) argued that there is a lack of quantitative and empirical methods for evaluating 
plan effectiveness.  Laurien et al. (2004) furthered this by arguing that there is a “lack of robust 
assessments of implementation efforts, or of the linkages between plans and their outcomes” 
(471).  This study attempts to address this by presenting empirical and quantitative data that can 
be used to evaluate the effectiveness of a plan and inform future policy-making decisions.   
This study will use a GIS approach to evaluate the effectiveness of the Delegation 
Agreement and examine the connections between the plan and its spatial outcomes.  This method 
is suitable for this study because it allows various types of data to be inputted into an analytical 
model for a thorough and comprehensive analysis.  GIS and remote sensing have the potential to 
act as effective tool in assisting land use decisions and policy-making processes (Nyerges & 
Jankowski, 2010).  With technological advancements, GIS concepts have sufficiently matured 
which allows for conventional applications and spatially referenced data in problematic scenarios 
(Nyerges & Jankowski, 2010).  GIS provides context to study the relationships between natural 
characteristics, such as land, soil, and development, which are fundamental to land use planning 
(Nyerges & Jankowski, 2010).  Using GIS, multiple aspects can be assessed and correlated with 
one another.    
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In this context, spatial and land cover data will provide visual and empirical context in 
understanding the link between implementation and impacts.  Notably, information and results 
inputted into the GIS model will provide clear criteria for evaluation.  Although proximity 
analyses have not been previously used to measure the impacts of natural resource developments 
in agricultural land use planning, it is an appropriate method for answering my research 
questions. 
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Chapter 4 
METHODS 
 
The purpose of this research is to evaluate the effectiveness of the Delegation Agreement and to 
determine the extent to which it minimizes the impacts of oil and natural gas activities on ALR 
land.  Using Geographical Information Systems (GIS), I first compared the spatial impacts of oil 
and natural gas development in two municipalities, the South Peace region of BC and Grande 
Prairie County, AB.  Secondly, I technically assessed the extent to which the Delegation 
Agreement (DA) is minimizing the impacts of oil and natural gas infrastructure on ALR land by 
evaluating the spatial outcomes of Appendix I and Appendix II of the DA using GIS analyses.  
This research aims to inform future land use planning and policy-making processes in the context 
of oil and natural gas infrastructure and farmland protection.   
 
4.1.  Overall Approach 	
This research is a comparative case study.  According to Yin (2012), “a case is contemporary 
phenomenon within its real life context” (13); this approach allows for a comprehensive study of 
a particular case, providing an understanding of its individual and unique circumstances (Stake, 
1995; Yin, 2012).  The two case study sites will be used to understand the unique circumstances 
of oil and natural gas development in the local context of farmland protection, as well as in the 
broader context of plan effectiveness.  Moreover, in practice-oriented fields, such as public 
policy and planning, a case study is an important component of the research (Johansson, 2003).  
Using two case sites in this approach presents a standard of comparison, as the Delegation 
Agreement only governs ALR land in BC.  The County of Grande Prairie and South Peace were 
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chosen as case study sites because both regions share similar geography as well as comparable 
agricultural operations and oil and gas industries.  However, each region is governed under 
different legislative frameworks.  This presents a unique opportunity to evaluate the outcomes of 
two policy frameworks under similar geographic and socio-economic conditions.  Also, both 
case study sites were chosen as part of a national agricultural land use planning project led by Dr. 
David Connell. 
 The methods used for this evaluation align with implementation evaluation, where, 
according to Connell & Daoust-Filiatrault (2017), the focus is on determining whether the plan 
was successful in achieving its goals and objectives.  The legislative framework for farmland 
protection will serve as the central unit of analysis.  The GIS datasets, or GIS-based measures of 
land use, will serve as the units of observation.  Geographic Information Systems and spatial data 
were used to technically assess the effectiveness of the Delegation Agreement.  The appendices 
of the Delegation Agreement were used as criteria in the GIS analysis to determine the extent to 
which the DA is minimizing the impacts of oil and gas development and protecting farmland. 
 
4.2  Data Collection   	
Data collection for this project required communication with several government and private 
organizations.  Data were collected from a variety of sources, both open access and private.  The 
majority of the data used for this analysis are GIS spatial and statistical data.  However, due to 
the differences between the two sites, different approaches were required to prepare the datasets 
so that the two sites could be compared, as explained in the following sections. 
4.2.1  Grande Prairie County No. 1, Alberta 	
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The oil and natural gas data were obtained from the Alberta Energy Regulator and came in 
vector format.  To acquire these data, I completed a data request application stating that the data 
would be used for academic and research purposes only.  Once approved, I received four 
National Topographic System (NTS) index map squares: 083L, 083N, 083M, and 083K.  The 
agricultural zoning and Grande Prairie boundary shapefile layers were acquired from the Grande 
Prairie County’s open access data website.  The crop inventory data were retrieved from Agri-
Food Canada Crop Inventory 2016 open access data website, which included raster data on 
cultivated agricultural land and forest cover.  Lastly, the soil and agricultural capability 
shapefiles layers were obtained from Natural Resource Canada GeoGratis open access data 
website.  These data are classified under the Canada Land Inventory (CLI) rating scale (Table 3). 
 
Table 3.  Canada Land Inventory (CLI) Rating Scale – Agricultural Land Suitability  
 
Soil Class Class Description 
Class 1 Soils in this class have no significant limitations in use for crops. 
Class 2 Soils in this class have moderate limitations that restrict the range of crops or 
require moderate conservation practices. 
Class 3 Soils in this class have moderately severe limitations that restrict the range of crops 
or require special conservation practices. 
Class 4 Soils in this class have severe limitations that restrict the range of crops or require 
special conservation practices. 
Class 5 Soils in this class have very severe limitations that restrict their capability in 
producing perennial forage crops, and improvement practices are feasible. 
Class 6 Soils in this class are capable only of producing perennial forage crops, and 
improvement practices are not feasible. 
Class 7 Soils in this class have no capacity for arable culture or permanent pasture. 
Class O Organic Soils (not placed in capability classes).  
Source: Agri-Food Canada, http://sis.agr.gc.ca/cansis/nsdb/cli/classdesc.html 
 
4.2.2.  South Peace, British Columbia 	
The oil and natural gas data were downloaded from the BC Oil and Gas Commission’s open 
access data website.  Also, the South Peace boundary shapefile was chosen from this data source 
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based on its jurisdiction as an administrative boundary.  The Agricultural Land Reserve 
boundary shapefiles were downloaded from the ALC’s open access data website.  Similar to the 
Alberta datasets, the crop inventory data were retrieved from Agri-Food Canada Crop Inventory 
2016 open access data website, which included the raster data on cultivated agricultural land and 
forest cover.  The soil and agricultural capability shapefile layers were collected from Natural 
Resource Canada GeoGratis open access data website, which are classified under the Canada 
Land Inventory (CLI) rating scale (Table 3). 
 
4.3  Data Preparation 	
All oil and gas data from both the OGC and AER were in vector format.  The point shapefile 
data were buffered with 30 meter zones so they would sufficiently appear in the analysis (Figures 
9 & 10).  Then, all oil and gas data were converted to 30m2 raster format.  All boundary polygon 
shapefiles were left in vector format.  The Agri-Food Canada Crop Inventory raster data were 
pulled out based on agricultural attributes (see Appendix E).  For example, all other land 
inventory data were omitted from the analysis.  Then, a separate raster layer was created for 
cultivated land (Figures 11 & 12).  The agricultural capability soil layers were combined to form 
prime land (CLI classes 1-3) and marginal land (CLI classes 4-7) layers.  Then, all soil vector 
layers were used as boundary layers. 
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Figure 9.   OGC Facility Locations buffered vector point layer 	
	
Figure 10.  OGC Facility Locations buffered vector point layer – close up 
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Figure 11.  Agri-Food Canada Crop Inventory Raster Layer 
 
 
 
Figure 12.   Agri-Food Canada Crop Inventory Raster Layer- Selected Agricultural Attributes 
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4.4  Data Analysis  	
The process used to analyze the datasets is outlined below in a flowchart (Flowchart 3).  All GIS 
data were prepared and analyzed using QGIS v. 2.18.14 with GRASS 7.2.2, and statistical data 
and site characteristics were derived using ArcGIS 10.2.2.  Three main types of analytical 
functions were performed in this overall analysis: proximity, reclassify, and overlays (or 
calculations) using the raster calculator.  Two main analyses were conducted to serve the purpose 
of evaluating the components of both research questions.  Separate analyses were performed for 
each appendix of the DA.  Analytical extents were determined for each province for the purpose 
of analyzing the density of the oil and natural gas activities in a more accurate and effective 
manner (Table 4).  All vector shapefile layers were prepared and clipped to the jurisdictional 
boundaries of the case study areas.   
 
 
Table 4.  Analytical Extent Boundaries    
 Alberta British Columbia 
Xmin 1370715 1181955 
Xmax 1651815 1395945 
Ymin 1022870 1022870 
Ymax 1269650 1461080 
   
   
 
 
 
Flowchart 3.  GIS Data Analysis Using QGIS v. 2.18.14 with GRASS 7.2.2	
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Both case study sites’ data were prepared and analyzed with the same processes so they 
could be consistently and accurately compared (see charts below).  However, it is the different 
legislative frameworks and application processes that set them apart, and which is essentially the 
basis of the comparison.   
 
4.4.1  Types of Analytical Functions 	
For the purpose of this project, three types of analytical functions were used: proximity analyses, 
reclassifications, and overlays.  The functions used depended on the stage of the analysis and 
data included in each step.  The combination of these three analytical functions produced outputs 
aimed at demonstrating the areas with the highest aggregated values of oil and natural gas 
activities in each case site region, and thus, the highest impact on the agricultural land base.  
Proximity analyses are used to determine what lies within a set distance, in proximity to 
what is nearby.  In the context of this research, proximity analysis was used to determine the 
distance between oil and natural gas activities, such as wells, facilities and ancillary activities 
(Figure 13). 
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Figure 13.   Sample Proximity Analysis of Oil and Gas Wells and Facilities 
 
Reclassification makes it possible to perform arithmetic operations on grids that 
originally held dissimilar values.  In other words, with reclassification, a ranking scale is created 
to give similar and comparable values to things that may have originally been incomparable.  
The ranking scale must be chosen for each input theme, based on the conditions and 
characteristics of the project as well as its potential or limitations in the analysis; this can be any 
ranking scale.  Next, the cell values for each input theme are assigned values from the ranking 
scale and reclassified to these values.  This was used so that the calculated values could all be 
reclassified to a comparable scale that suited the research objectives of this project (Figure 14). 
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Figure 14.    Sample of Reclassified Proximity Layer 
 
For the final step of these analyses, overlays were conducted using the raster calculation 
function in QGIS.  Calculations are useful in developing analytical models. Each input layer was 
weighted with a percentage assigned to each input layer based on its influence in the analysis.  
The total weight for all layers must equal 100%.  Each layer was multiplied by the weight and 
the resulting cell values are calculated to produce the final output (see Appendix A for a list of 
queries).  Overlays were used in this project to combine multiple results in the same output layer 
and demonstrate the impacts of multiple conditions on the land base. 
4.4.2   Research Question I:  Cross Provincial Comparison 	
The first part of the analysis aims to address the first research question: How effective is the 
OGC and ALC’s Delegation Agreement, pursuant to the mandate of the Agricultural Land 
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Commission Act to protect farmland?  The purpose here is to visually and spatially represent 
how the different legislative frameworks and application processes led to different land use 
outcomes, and ultimately, varying aggregations of oil and natural gas activities in each region.  
This will attempt to highlight the areas experiencing the most pressure from these activities, and 
therefore, determine whether the DA is an effective policy in regards to the mandate of the 
ALCA. 
  For this analysis, I performed a physical comparison of on-the-ground impacts of oil and 
natural gas infrastructure in two case sites using GIS.  Similar oil and natural gas data were 
inputted into a spatial model to highlight the areas with the highest aggregated values of oil and 
natural gas activities, based on the location of each activity and their proximity to other 
activities.  This analysis looks specifically at oil and natural gas wells and facilities.  Pipelines 
were omitted from this analysis because their physical impact and installation process is different 
in that typically reclamation and revegetation occurs after installation and agricultural production 
can continue.  Pipelines mainly function underground and agricultural operations often continue 
following pipeline installation. 
 
Table 5.  Data Used in Part I of Analysis 
Alberta British Columbia 
Wells (AER point data) Well Surface Hole Locations (OGC point data) 
Facilities (AER point data) Facility Locations (OGC point data) 
Pipelines (AER line data) Pipeline Rights-of-Way (OGC data) 
GPC Boundary (County Government Data) ALR Boundary (ALC Data) 
Crop Inventory (Agri-Food Canada) Crop Inventory (Agri-Food Canada) 
Canada Land Inventory (CLI) Data Canada Land Inventory (CLI) Data 
 
Using QGIS v 2.18.14, all vector shapefile layers were converted to raster format using a 
GDAL plug-in.  Individual proximity analyses were performed for each oil and natural gas layer 
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using a GDAL plug-in in QGIS.  Next, a ranking scale was determined, based on distance 
intervals in meters (see Table 6).  Each proximity raster layer was reclassified to these values 
using the GRASS ‘rclass’ plug in tool in QGIS.  Next, using the raster calculator in QGIS, the 
reclassified well and facility layers were overlaid for each case site to determine the areas that 
experience the most pressure from oil and natural gas development (see Appendix A), based on 
the activities’ proximity to one another.  The final output layers were calculated with binary 
raster datasets representing cultivated agricultural land.  Lastly, all final layers were clipped to 
marginal and prime soil data layers to determine the agricultural capability of areas with the 
highest aggregated values of oil and natural gas activities.  The data from both case sites were 
prepared and analyzed with the same processes so they could be consistently and accurately 
compared.   
These data primarily included vector point locations of oil and natural gas wells and 
facilities.  Only data from 2006-2016 were analyzed for the South Peace Region; and the dates 
for the GPC data were unknown as this information was unavailable.  
 
 Table 6.  Ranking Scale 
 
Distance Scale Ranking Level of Aggregated 
Values 
0 – 600 m 5 High  
601 – 1200 m 4 
1201 – 1800 m 3 Moderate  
1801 – 2400 m 2 
2401 – 3000 m 1 Low 
3001 – 9000 m 0 
 
4.4.2.1 Proximity Analysis, Ranking Scale, and Level of Impact 	
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Proximity analyses were used to determine the physical, spatial, ground-level impacts of oil and 
natural gas activities on agricultural land.  Therefore, for the purpose of this project, “impacts” 
will be defined as such: the physical and spatial, ground-level impacts on the land base.  
Although natural resource impacts can and often do refer to a multitude of things, such as water 
contamination and soil degradation, analyzing such was outside of the scope of this research, and 
the use of the term in this thesis refers only to the physical footprint of the infrastructure.   
Under this definition, the level of impact is determined by the proximity between (or, the 
distances between oil and natural gas activities); the closer and more frequent activities are, the 
higher the impact on the agricultural land base.  This ranking scale (Table 6) was chosen to 
simplify the classification and results.  Equal intervals were used to allow for proximal breaks in 
the results.  This method breaks the results into equal components, which has the benefit of 
showing the proximal distances between activities based on an equally divided scale, allowing 
the results to be reviewed and compared in a standardized way; as opposed to using natural 
breaks, or Jenks, which would show the results in natural interval breaks based on the clusters of 
the features.  Jenks would have the benefit of showing how the results (or, oil and gas activities) 
are naturally clustered or concentrated, and would help in determining the best arrangement of 
the values into the desired number of intervals, showing were the data naturally breaks thus 
reducing the variance.  However, equal intervals were chosen for visualization and mapping 
purposes, as well as for the purpose of using a proximal distance scale as a standard of 
comparison between the analyses.  The results were then regrouped into low, medium, and high 
levels of impact as a further comparative method.  This further comparative grouping was used 
strictly to enhance the visualization, clarify the presentation and mapping, and to show the extent 
of the physical footprint of oil and natural gas activities.  For example, areas that contain more 
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activities in close proximity to one another have higher aggregated values, and therefore, have a 
higher level of impact on the agricultural land base.   
 
 
4.4.3  Research Question II: The Appendices of the Delegation Agreement 
Impacts of Exempt Oil and Gas Land Uses 	
This second part of this analysis aims to address the second research question: To what extent is 
the DA minimizing the physical impacts of oil and natural gas activities on ALR land in the 
Peace Region of BC?  For this, I evaluated the extent to which the appendices of the DA are 
minimizing oil and gas land use impacts on ALR land. 
This part followed similar analytical steps to answer the first research question.  First, the 
oil and natural gas GIS data were separated into themes, based on their relation to the 
Appendices of the Delegation Agreement.  For example, oil and gas and ancillary activity 
polygons were extracted based on their size; any activity less than 20 hectares was extracted to 
create a new layer.  Separate proximity analyses were performed for each layer using the GDAL 
plug-in in QGIS.  The same ranking scale (Table 6) was applied to each proximity layer and each 
one was reclassified to these values using the GRASS ‘rclass’ plug-in tool in QGIS.  Next, using 
the raster calculator in QGIS, all reclassified oil and gas layers were overlaid according to theme, 
in order to determine the areas that experience the highest aggregated occurrences of oil and 
natural gas pressures, based on the oil and gas activities’ proximity to one another.  This part of 
the analysis demonstrated the areas in the South Peace with the highest aggregated values of oil 
and natural gas development on the agricultural land base. 
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Table 7.  Data Used in Part II of Analysis 
British Columbia 
Well and Facility Areas (OGC data) 
Ancillary Activities (OGC data) 
Canada Land Inventory (CLI) Data 
ALR Boundary (ALC Data) 
Crop Inventory (Agri-Food Canada) 
 
Table 8.   Oil and Gas Activities Included in the ‘Associated and Ancillary Activities’ Layer 
 
Oil and Gas Activities Regulatory Authority 
Above Ground Fresh Water Line                          
Water Loading Station 
Access                                                                    
Water Source Dugout 
Aggregate Operations/Borrow Pit                         
Wellsite Extension 
Air Strip                                                                 
Workspace 
Campsite 
Cathodic Protection/Anode Bed 
Clearing 
Communication Site 
Corner Cut Off 
Desk Site 
Electrical Sub-Station 
Expansion Loop 
Flare Blackened Area 
Flare Site 
Frac. Water Storage Site 
Fresh Water Storage Site 
Gate Monitoring 
Geotechnical Investigation 
Helipad 
Investigative Use- General 
Land Farm 
Monitoring Site  
NEB Facility (Provincial 
Authorization) 
Powerline 
Riser 
Road Flare Out 
Sewage Lagoon 
Site Remediation 
Soil Spoil Storage 
Staging Area 
Storage Area 
Sump 
Waste 
Waste Treatment Site 
 
 
 
 
 
 
 
 
 
Oil and Gas Activities 
Act (OGAA) 
 
 		
4.4.3.1  Appendix I 
 
This section looks at Appendix I of the Delegation Agreement and to what extent this component 
of the policy minimizes the impacts of oil and natural gas development on the ALR land base.  
More specifically, this part looks at the activities which are exempt from the application process 
under the ALC Act for non-farm use permission, and which are not (see Table 9).  Exempt 
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activities include the rows marked with an X under column 2, and the non-exempt activities 
include the rows that are marked with an X under column 3 (Table 9).  However, the GIS data do 
not specify which activities are converted from an existing oil and gas site, as identified under 
Item 5.  Therefore, this analysis will focus on Item 1: oil and gas activities less than 20 hectares. 
GIS data attributes for well and facility areas and associated and ancillary activities were 
selected based on size; every polygon attribute less than 20 hectares was extracted to form new 
layers.  Proximity analyses were performed on all layers using the GDAL plug-in in QGIS.  The 
same ranking scale was applied to all new layers and each layer was reclassified using the 
GRASS ‘rclass’ plug-in tool in QGIS.  Next, using the raster calculator in QGIS, the reclassified 
layers were overlaid using the raster calculator to produce the final outputs.  These results areas 
with the highest aggregated values of oil and natural gas activities and whether activities that 
were exempt from the OGC application process, subject to Appendix I of the Delegation 
Agreement.  Lastly, the final output layer was overlaid with soil boundary layers to show the 
agricultural capability of the aggregated areas. 
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Table 9.   Appendix I of the Delegation Agreement (2017) 
 Column 1 Column  2 Column 3 
Item Proposed Non-farm Use Exempt from 
application under the 
ALC Act for non-
farm use permission 
Application under the ALC 
Act for non-farm use 
permission made to the OGC 
1 Oil and gas activity and ancillary activity sites, 
where the combined total area occupied by 
existing and proposed activities on the section is 
<20.0 hectares.  
 
 
X 
 
2 Oil and gas activity and ancillary activity sites 
where the combined total area occupied by 
existing and proposed activities on the section is 
>20.0 hectares. 
  
 
X 
3 Pipelines or electric powerlines that are buried; 
powerlines that are immediately adjacent to access 
roads. 
X  
4 Above ground electric power line that is not 
immediately adjacent to access roads. 
 X 
5 Conversion of an existing oil and gas site to an oil 
and gas activity or ancillary activity, or a new oil 
and gas activity or ancillary activity that is listed in 
(i)-(v) below, for which new land is required and 
the total project (lease) area is >3.0 hectares. 
(i) Facilities (including gas processing 
plants) that handle product from more 
than one facility or well site, 
(ii) Camps, 
(iii) Sumps, 
(iv) Borrow/ aggregate extraction sites, 
(v) Produced-water/fresh water storage 
sites. 
 
 
 
 
 
 
 
 
X 
6 Oil and gas waste storage, treatment, and/or 
disposal facility that is operated by a person who is 
not a producer, or a conversion or expansion of 
such a site for which new land is required. 
  
 
X 
Source:  Delegation Agreement, 2013, 10. 
 
 
4.4.4  Appendix II 
 
Notably, one of the most important components of the Delegation Agreement in regards to 
farmland protection is Appendix II, which outlines preliminary steps and guidelines for planning 
oil and gas and ancillary activities on ALR lands.  The purpose of Appendix II is to minimize the 
impacts of oil and gas and ancillary activities on agricultural land by determining the optimal 
combination of total area disturbed and location of the activity, as it relates to agricultural 
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capability of the land, and any current or planned agricultural operations on the land.  
Furthermore, Appendix II aims to achieve farmland protection by limiting the amount of 
disturbances and location of activities to what is necessary to safely and appropriately conduct 
the oil and gas and ancillary activities, while maintaining the fundamental mandate of the ALCA 
to protect agricultural land (Delegation Agreement, 2017).   
Under section 6 article 15 of the DA, both the OGC and ALC agree to develop methods 
to monitor the use of the Appendix II Guidelines, aiming to minimize the total area and 
distribution of oil and gas and ancillary activities on ALR lands, as well as regulate the 
reclamation of identified ALR lands used for oil and gas activities and ancillary activities.  In 
giving preference to land which falls under these criteria, the Commissions aim to minimize the 
unnecessary impacts of oil and gas activities on ALR lands by finding alternative locations that 
best suit the oil and gas and ancillary activities, while attempting to maximize the production of 
both the oil and gas and agricultural industries. 
 Pursuant to section 3 article 6.2 of the DA, the OGC requires the applicant to submit an 
Appendix II rationale, stating the justification as to why they have chosen the specific location to 
conduct the oil and gas or ancillary activity.  An OGC Qualified Specialist must assess this 
rationale, and approve and sign off on the Appendix II rationale.  However, in many cases, on 
account of the vast ALR land base in the Peace Region, there are often no alternatives that do not 
fall within ALR boundaries.  For cases such as this, the applicant and OGC Qualified Specialist 
would attempt to find a location that is least suited for agriculture to conduct the oil and gas or 
ancillary activity, by examining other geographic and topographic characteristics, such as soil 
capability. 
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For this component, the same analytical techniques were used as Appendix I.  GIS data 
attributes for well and facility areas and associated and ancillary activities were selected based on 
size; every polygon attribute less and greater than 20 hectares was extracted to form separate 
layers.  Proximity analyses were performed on all layers using the GDAL plug-in in QGIS.  The 
same ranking scale was applied to all new layers and each layer was reclassified using the 
GRASS ‘rclass’ plug-in tool in QGIS (Table 6).  Using the raster calculator in QGIS, the 
reclassified oil and natural gas layers were overlaid with one another, or calculated using the 
raster calculator, to produce the final oil and gas output layer and to show the areas within the 
ALR that have the highest aggregation of activities.  Lastly, the final oil and gas output layer was 
clipped to the ALR boundary and overlaid with each individual layer representing the guidelines 
of Appendix II:  (2) CLI class 7 land within the ALR; (3) forested land; (4) CLI classes 5 and 6; 
(5) uncultivated pasture land; and (6) cultivated land.  Guideline 1 was omitted because it was 
outside the scope of this research to determine whether or not proposed activities were moved to 
land not within the ALR. 
 
4.5  Zonal and Descriptive Statistics 	
In order to supplement the GIS result images, I performed a zonal statistical analysis to gain a 
different perspective of the amount and percentage of impacted agricultural land base for each 
ranking scale range.  Using a zonal statistics tool in QGIS, I calculated the total cell count of 
each ranking scale in the final output raster layers.  Then, based on the cell size, or resolution, I 
multiplied the number of cells by the size of each cell.  I was then able to convert this number 
into square meters and hectares, which provided me with a rough estimated area of each ranking 
class within the ALR boundary (see Appendix F).  Next, I calculated the percentage of the total 
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land base of each ranking class.  Before conducting this step, I attempted to find the most 
appropriate denominator to use to determine the percentages of aggregated impacts on the land 
base.  Initially, I wanted to look at the percentage of each rank class on the cultivated land base, 
however, attempting to do so seemingly skewed the results with a degree of bias.  This is due to 
the fact that the Delegation Agreement does not differentiate between prime land, marginal land 
and cultivated land during land use decisions until the Appendix II rationale.  For example, 
Appendix I has land size restrictions which determine whether or not an oil and gas activity 
requires an application.  It is under the Appendix II rationale that the applicant must justify their 
land use proposal by proving they have done their due diligence in locating an area that has 
minimal impacts to the agricultural land base, based on the soil arability and land quality 
conditions listed in order of importance under Appendix II.  Therefore, it seemed more 
appropriate to use the total land base as the common denominator for calculating the percentages 
of aggregate impacts of each rank class. 
The results are displayed in bar graphs in the following chapter.  It should be noted, 
however, that in the provincial comparison, the statistical area calculations faced some 
limitations in that only vector point data were available for parts of the analysis.  In order to 
convert it to raster format, a 30 meter buffer was placed around each point feature before the 
raster conversion.  Ergo, the area of the activities is reasonably accurate but lacks precision.  On 
the other hand, the analyses of the appendices used vector polygons, and therefore, the area and 
statistical calculations represent a more precise area calculation.  The purpose of these 
supplementary zonal analyses is to show the impacts of oil and gas activities on the land base in 
a different format.  All other supplementary descriptive statistics were derived from ArcGIS 
statistics calculator function to serve the purpose of complementary data. 
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Chapter 5 
RESULTS 
 
5.1  Introduction 
 
To evaluate the effectiveness of the ALC’s Delegation Agreement with the OGC in BC, I 
analyzed multiple datasets using a GIS spatial model.  First, the analysis compared impacts of oil 
and gas infrastructure on the agricultural land base in Grande Prairie County, AB, and South 
Peace, BC.  The results provide a measure of effectiveness of each province’s legislative 
framework to minimize impacts of oil and gas infrastructure on agricultural land.  Next, I used 
the regulated land uses included in the appendices of the Delegation Agreement as criteria to 
determine what extent the DA is achieving farmland protection under the mandate of the ALCA.    
This chapter includes a summary of each dataset and analyses and a description of the 
subsequent results.  First, this chapter will present the cross-provincial comparison; next, I will 
present the results of the analyses of impacts of exempt land uses – Appendix I and II of the 
Delegation Agreement.  The results are presented using GIS output images and maps, statistical 
graphs and charts, and tables.   
In order to effectively compare oil and gas impacts between each case site, I developed a 
standard of comparison to determine the level of impact of each reclassified rank scale (Figure 
15).  Each rank of the proximity scale is based on a level of aggregation, or impact (i.e., minimal, 
moderate and high) based on its distance to the areas of aggregated oil and gas activities, or 
ranked scale.  The proximity scale represents the amount of land that has clusters, or aggregated 
impacts, of oil and gas activities, as well as their proximal distance from one another.  This 
standard of comparison aims to serve as a useful tool in determining the level of impact of oil 
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and gas activities in each region so comparative results are more easily discussed and 
understood. 
The figures in this section are a visual representation of the aggregated impacts of oil and 
natural gas activities on the agricultural land base, demonstrating the aggregated impacts on 
prime and marginal soil, various CLI land classes, and cultivated and uncultivated land.  
Subsequently, as supporting, quantitative data, the charts show the percentage of each aggregated 
impact value, or rank classes, of oil and natural gas activities on the land base.  In other words, 
these charts show the percentage of the aggregated impacts of oil and natural gas activities, in 
which the level of impacts are based on the activities’ proximity to one another. 
 
 
Figure 15.  Standard of Comparison for Proximity Analysis 
 
 The data collection process required consultation with several private and government 
organizations.  For the British Columbia analysis, the oil and gas data were available free of 
charge via online download through the BC Oil and Gas Commission.  The Alberta oil and gas 
data were available free of charge from the Alberta Energy Regulator through a research 
application.  However, the content and scope of these data were limited, as I was provided a 
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package with limited data attributes.  Most significantly, all vector data for Alberta were in point 
form, rather than polygon shapefiles like the BC data.  The techniques I used to work with these 
constraints are described in the Methods chapter. 
 
5.2   Research Question 1:  Cross Provincial Comparison 
 
I first conducted a spatial analysis demonstrating the areas with the highest aggregated values of 
oil and natural gas activities in each case study region by performing multiple analyses with GIS 
datasets.  I obtained oil and natural gas GIS data from the BC Oil and Gas Commission and the 
Alberta Energy Regulator and conducted and reviewed separate proximity analyses for each.  
The purpose is to compare the two similar geographical areas that exist under different 
legislative frameworks for land use planning.  The aim is to use a measure of surface-level oil 
and natural gas activities as an indicator of the effectiveness of each provincial legislative 
framework to minimize the impacts of oil and gas activities on agricultural land, to determine the 
extent to which the Delegation Agreement is achieving farmland protection, as per the mandate 
of the ALCA.  The results are displayed in the form of GIS output images and statistical graphs.   
 
 
5.2.1  Grande Prairie County, AB 
 
The following figures show the aggregations of oil and natural gas infrastructure on the total land 
base, cultivated land, prime land, and marginal land in Grande Prairie County, AB.  The figures 
show where and how oil and natural gas activities have the highest aggregated values, and the 
extent of the resulting impact on the agricultural land base.  The legends in the images indicate 
the proximity distances of each ranking class (Table 6) and are classified using a coloured scale 
from brighter to darker colours for visual representation.  For example, areas with yellow and 
orange experience the highest aggregations, while areas with purple and black experience lower 
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aggregations.  The graphs numerically represent the information presented in the maps and 
images as a percentage of the land base.  The percentage of each level of impact was calculated 
based on the total area of each site. 
 
5.2.1.1  Grande Prairie County, AB – Wells and Facilities on Total Land Base 
 
Grande Prairie County has high aggregated values of oil and gas activity on the land base (Figure 
16).  Overall, there is a high aggregated value of impacts of wells and facilities.  A majority of 
the land base in Grande Prairie County is within close proximity to an oil and natural gas well or 
facility, or high aggregated values.  The predominant ranks on the total land base in Grande 
Prairie County are 5, 4, and 3.  Rank 5 (yellow), or 0-600 meters, makes up 32.9% of the total 
land base.  Rank 4 (orange1), or 601-1200 meters, makes up 37.5%; and rank 3 (orange2), or 
1201-1800 meters, makes up 18.3% (Chart 1).  This equals 88.7% of the total land base in the 
GPC that experience high aggregated values of impacts of oil and natural gas activities, based on 
proximity, and distances between 0-1800 meters.  Ranks 2, 1 and 0 make up very little of the 
image’s aggregated impacts, amounting to only 11.3%. 
 The only land not impacted by oil and gas activity is inoperable land, or land occupied by 
other infrastructure, facilities, or geophysical and topographical features, such as municipalities, 
cities, lakes, river valleys, and steep inoperable terrain.  All areas with low aggregated impacts 
between 1801-9000 meters are the municipalities of Grande Prairie, Sexsmith, Beaverlodge, and 
Bezanson, as well as the water features and their associated topography, such as Bear Lake, La 
Glace Lake and the Smoky River.  These low value aggregated areas of impact are all adjacent to 
high value aggregated areas of impact. 
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Figure 16.  Aggregated Impacts of Wells and Facilities in Grande Prairie County, AB 
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Chart 1.  Percentage of Aggregated Impacts of Wells and Facilities in Grande Prairie County 
 
5.2.1.2  Grande Prairie County, AB – Wells and Facilities on Cultivated Land  
 
Figure 17 shows a high level of aggregated impacts of oil and natural gas wells and facilities on 
cultivated land in Grande Prairie County.  For the purpose of this analysis, non-cultivated land is 
defined as land with an undetermined use or designation, but it is not cultivated farmland; not to 
be mistaken with uncultivated land, which is farmland that is not cultivated.  Rank 0 (black) 
represents land that is not cultivated, i.e., not used or designated as farmland.  Non-cultivated 
land and land not impacted by oil and gas activities makes up approximately 59.2% of the total 
land base in Grande Prairie County.   
 The most prevalent proximity ranks on the cultivated land base in Grande Prairie County 
are 5 and 4.  Rank 5 (yellow) makes up 15.7% of the total land base and rank 4 (orange1) makes 
up 15.4% (Chart 2).  This equals 31.1% of the total land base that experiences high aggregate 
values with distances between 0-1200 meters, based on proximity to oil and natural gas 
activities, and 76.4% of the cultivated land base.  This demonstrates that there is a high 
aggregation of wells and facilities on a majority of the cultivated land base.  Ranks 3, 2 and 1 
make up very little of the image’s aggregated results, totaling 9.6%. 
 The cultivated land base is easily operable for oil and natural gas activities, which likely 
explains why there is such a high aggregate value of activities on this land base.  All areas of low 
aggregations between 1801-9000 meters consist of the municipalities of Grande Prairie, 
Sexsmith, Beaverlodge, and Bezanson, as well as the water features and their associated 
topography, such as Bear Lake, La Glace Lake, and the Smoky River.  These areas of low 
aggregate values are all adjacent to areas of high aggregated values. 
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Figure 17.  Aggregated Impacts of Wells and Facilities on Cultivated Land in GPC 
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Chart 2.  Percentage of Aggregated Impacts of Wells and Facilities on Cultivated Land in GPC 
5.2.1.3  Grande Prairie County, AB – Wells and Facilities on Prime Land 
 
Figure 18 shows the aggregated values of impacts from oil and natural gas wells and facilities on 
prime agricultural land in Grande Prairie County, classes 1-3 based on the Canada Land 
Inventory (CLI) scale.  Grande Prairie County experiences high aggregated values of impacts of 
oil and gas activity on prime agricultural land.  The most prevalent rank is 4, 601-1200 meters in 
proximity.  The second most frequent proximity rank is 5, or 0-600 meters, indicating a high 
aggregation of wells and facilities on the prime land base.  The only prime land not highly 
impacted by oil and gas activity is inoperable land, or land occupied by other infrastructure, 
facilities, or geophysical and topographical features such as municipalities, cities, lakes, river 
valleys, and steep inoperable terrain.   
 The most prevalent proximity rank is 4, between 601-1200 meters to an oil or natural gas 
well or facility, at 37.1% of the prime land base (Chart 3).  The next most prevalent rank is 5, 
between 0-600 meters, at 36.1%.  This equals 73.1% of the prime land base that is highly 
impacted by oil and natural gas activities.  Next, rank 3, between 1201-1800 meters, is 17.8% 
and rank 2 is 7.6% equaling 25.4% of the prime agricultural land base is moderately impacted.  
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Very little prime agricultural land, 1.6% of the total prime land base, is minimally impacted 
(ranks 1 and 0). 
 
 
 
 
Figure 18.  Aggregated Impacts of Wells and Facilities on Prime Soil, GPC 
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Chart 3.  Percentage of Aggregated Impacts of Wells and Facilities on Prime Soil, GPC 
5.2.1.4  Grande Prairie County, AB – Wells and Facilities on Marginal Land 
 
 
Figure 19 represents the aggregated values of impacts of oil and natural gas wells and facilities 
on marginal agricultural land in Grande Prairie County, classes 4-7 based on the Canada Land 
Inventory (CLI) scale.  The most impacted aggregate areas of oil and natural gas activities are 
between 0-1800 meters on marginal agricultural land.  The only marginal land not impacted by 
oil and gas activities is inoperable land, or land occupied by other infrastructure, facilities, or 
geophysical and topographical features such as municipalities, cities, lakes, river valleys, and 
steep inoperable terrain.   
The most prevalent aggregate value is rank 4, 601-1200 meters in proximity to and oil or 
natural gas well or facility, at 38.30% of the marginal land base (Chart 4).  The second most 
prevalent proximity rank is 5, between 0-600 meters, at 30.3% of the marginal land base.  This 
equals 68.6% of the total land base that is highly impacted marginal land. Next, is rank 3, 
between 1201-1800 meters in proximity, at 18.9% of the marginal land base.  Very little 
0.2 1.4 7.6 17.8
37.1 36.0
01020
304050
607080
90100
0 1 2 3 4 5
Pe
rc
en
ta
ge
Rank
Low Moderate High
	 111 
marginal agricultural land is not impacted, approximately 12.6% of the marginal land base of 
Grande Prairie County. 
 
 
Figure 19.   Aggregated Impacts of Wells and Facilities on Marginal Soil, GPC 
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Chart 4.   Percentage of Aggregated Impacts of Wells and Facilities on Marginal Soil, GPC 
5.2.2  South Peace, BC 
 
 
The following figures show the aggregated value of impacts of oil and natural gas infrastructure 
on the total land base, cultivated land, prime land, and marginal land in South Peace, BC.  The 
figures show where and how oil and natural gas activities have the highest value of aggregate 
impacts, and whether or not they have a resulting impact on the agricultural land base and 
farmland protection.  The legends in the images indicate the proximity distances of each ranking 
class (Table 6) and are classified using a coloured ranking scale for visual representation.  For 
example, areas with yellow and orange experience the highest aggregated values, while areas 
with purple and black experience lower aggregated values.  The graphs numerically represent the 
information presented in the maps and images, as complementary statistical geographical data.  
For each proximity ranking on the scale, an area percentage of the total land base was calculated 
based on the total area of each case site.  This section looks at the aggregated values of impacts 
of wells and facilities on the total land base, cultivated farmland, prime land and marginal land in 
South Peace, BC. 
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5.2.2.1  South Peace, BC – Wells and Facilities on Total Land Base 
 
The image below (Figure 20) represents the level of aggregation of oil and natural gas wells and 
facilities on the total land base in the South Peace ALR.  The South Peace experiences high 
aggregation of oil and gas activity on the total land base.  The most prevalent aggregated value 
rank is 600-1200 meters, or rank 4.  This indicates that there is a high aggregation of wells and 
facilities, which occupy a majority of the total land base in South Peace ALR.  The only land not 
impacted by oil and gas activity is inoperable land, or land occupied by other infrastructure, 
facilities, or geophysical and topographical features, such as municipalities, cities, lakes, river 
valleys, and steep inoperable or mountainous terrain, such as the Rocky Mountains to the west of 
the area.  All areas of low aggregated values between 1800-9000 meters in proximity consist of 
the municipalities of Dawson Creek, Pouce Coupe and Tomslake as well as water features and 
their associated topography, such as the Peace River. These low value aggregated areas are all 
adjacent to high value aggregated areas.   
 The predominant proximity ranks in the total ALR land base in South Peace are 5, 4 and 
3.  Rank 5 makes up 22.2%, rank 4 makes up 25.9%, and rank 3 makes up 17.3%, resulting in 
65.5% of the total ALR land base in South Peace (Chart 5). 
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Figure 20.  Aggregated Impacts of Wells and Facilities in South Peace ALR, BC 
 
 
Chart 5.  Percentage of Aggregated Impacts Wells and Facilities in ALR, South Peace Region 
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5.2.2.2  South Peace, BC – Wells and Facilities on Cultivated Land 
 
Figure 21 shows a moderate level of aggregation of oil and natural gas wells and facilities on 
cultivated land in South Peace, BC.  For the purpose of this analysis, non-cultivated land is 
defined as land with an undetermined use or designation, but it is not cultivated farmland; not to 
be mistaken with uncultivated land which is farmland that is not cultivated.  Rank 0 (black) 
represents land that is not cultivated, i.e., not used or designated as farmland.  Non-cultivated 
land and land not impacted by oil and gas activities makes up approximately 67.6% of the total 
South Peace ALR land base (Chart 6). 
 The most prevalent proximity ranks on the cultivated land base in the South Peace are 5 
and 4.  Rank 5 (yellow) makes up 8.4% of the total land base and rank 4 (orange) makes up 8.7% 
of the total land base.  This equals 17.1% of the total land base that is highly impacted cultivated 
land, based on 0-1200 meter proximities to oil and natural gas activities.  The next most 
prevalent ranks are 3 and 2.  Rank 3 makes up approximately 4.9% of the total land base and 
rank 2 makes up approximately 2.9% of the total land base.  This equals approximately 7.8% of 
the total land base that is moderately impacted cultivated land.  These findings demonstrate that 
there is a moderate to high value of aggregated impacts of wells and facilities on the cultivated 
land base in the South Peace. 
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Figure 21.  Aggregated Impacts of Wells and Facilities on Cultivated ALR Land in SP 
 
 
Chart 6.  Percentage of Aggregated Impacts of Wells and Facilities on Cultivated ALR Land in 
     South Peace Region 
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5.2.2.3  South Peace, BC – Wells and Facilities on Prime Land 
 
The image below (Figure 22) represents the aggregated values of impacts of oil and natural gas 
wells and facilities on prime agricultural land in the South Peace ALR, classes 1-3 based on the 
CLI scale.  South Peace experiences moderate aggregated values of impacts of oil and gas 
activity on the prime agricultural land base.  The most prevalent aggregate value rank is 4, 601-
1200 meters in proximity, at 27.3% of the prime land base of the South Peace ALR (Chart 7).  
The second most frequent proximity rank is 5, 0-600 meters, at 23.8%.  A total of 51.1% of the 
prime land base is highly impacted by oil and gas activities.  The next is ranks 2 and 3, 1201-
2400 meters in proximity, at 31.6% of the prime land base that is moderately impacted.  Only 
8.2% of the prime land base is minimally impacted (ranks 0 and 1).  
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Figure 22.  Aggregated Impacts of Wells and Facilities on Prime Soil, SP 
 
 
Chart 7.  Percentage of Aggregated Impacts of Wells and Facilities on Prime Land in South
 Peace ALR 
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5.2.2.4  South Peace, BC – Wells and Facilities on Marginal Land  
 
The image below (Figure 23) represents the aggregated values of impacts of oil and natural gas 
wells and facilities on marginal agricultural land in the South Peace ALR, classes 4-7 based on 
the CLI scale.  The most impacted arregate areas are between 0-1800 meters in proximity, 
however the amount of impacted marginal agricultural land is moderate.  Rank 5 makes up 
20.6% of the marginal land base and rank 4 is 24.8% of the marginal land base, equaling a total 
of 45.4% of the marginal land base that is highly impacted by oil and gas activities (Chart 8).  
The only marginal land not impacted by oil and natural gas activities, or rank 0, is inoperable 
land, or land occupied by other infrastructure, facilities, or geophysical and topographical 
features such as municipalities, cities, lakes, river valleys and steep inoperable terrain.  The least 
prevalent ranks are 2, 1, and 0, resulting in a total of 30.2% of the prime land in the South Peace 
ALR being impacted within 1800-9000 meters in proximity.   
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Figure 23.  Aggregated Impacts of Wells and Facilities on Marginal Soil in South Peace ALR 
 
Chart 8.  Percentage of Aggregated Impacts of Wells and Facilities on Marginal Soil in South
 Peace ALR 
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5.2.3  Cross Provincial Comparison 	
In this section, the results of the case site analyses will be compared to determine the level of 
physical and spatial impacts from oil and natural gas activities in each region.  The purpose of 
this comparison is to determine which region experiences higher aggregations of oil and gas 
activities, as well as the spatial implications of oil and gas pressures in each region, to determine 
whether the Delegation Agreement is achieving farmland protection in the South Peace region, 
pursuant to section 6 of the ALCA.  Overall, both regions have high values of aggregated 
impacts of oil and natural gas activities (Figure 24); however, Grande Prairie County has a 
higher aggregation of ranks 3-5, 0-1800 meters, which indicates that the agricultural land base 
experiences higher spatial and land use impacts from oil and natural gas infrastructure.  
 Of the total land base in Grande Prairie County, 70.4% is within 0-1200 meters proximity 
to an oil and gas activity, indicating that GPC has a high amount of impacted land (Figure 15).  
In comparison, 48.16% of the total land base in the South Peace region is within 0-1200 meters 
proximity (Figure 24).  There is a 22.2% difference between the two regions. 
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Figure 24.  Comparison of Aggregated Impacts of Wells and Facilities in SP and GPC 
 
Although Grande Prairie County has a larger total land base than the South Peace ALR, both 
areas have a considerable amount of prime agricultural land.  Grande Prairie County has 
approximately 306,567 hectares of prime land and the South Peace has approximately 234, 813 
hectares.  GPC has 32.5% of its total land base that is highly impacted prime land compared to 
22.5% in the South Peace.  For marginal land, GPC has 32.5% of its total land base that is highly 
impacted marginal land compared to 23.7% in the South Peace. 
 In GPC, the lowest values of aggregated impacts are around city centers and municipal 
centers, such as Grande Prairie, where in the South Peace ALR, the lowest values of aggregated 
impacts are in the Rocky Mountain range, where oil and gas development is not prevalent.  
	 123 
Grande Prairie County has an overall higher spatial land use impact of oil and gas activities on 
the total land base, cultivated land, prime land, and marginal land.  The percentage of land 
impacted by oil and gas activities of each rank on the total land base, prime land base and 
marginal land base is presented in Tables 10-12. 
 
Table 10.  Percentage of Total Land Base Impacted by Oil and Gas Activities 
Rank SP ALR, British Columbia GPC, Alberta 
5 22.18 32.87 
4 25.98 37.52 
3 17.29 18.28 
2 12.35 8.93 
1 7.7 2.1 
0 8.48 0.30 
 
 
Table 11.  Percentage of Total Prime Land Base Impacted by Oil and Gas Activities 
Rank SP ALR, British Columbia GPC, Alberta 
5 23.79 36.01 
4 27.34 37.06 
3 18.63 17.77 
2 12.99 7.60 
1 7.57 1.4 
0 0.60 0.15 
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Table 12.  Percentage of Total Marginal Land Base Impacted by Oil and Gas Activities 
Rank SP ALR, British Columbia GPC, Alberta 
5 20.59 30.32 
4 24.82 38.30 
3 16.30 18.85 
2 11.85 9.88 
1 7.97 2.4 
0 10.41 0.28 
		
5.3  Research Question 2: Appendix I – Activities Exempt from the Application Process 	
In this section I present the results of analyzing impacts that Appendix I has on the agricultural 
land base in the South Peace ALR.  I assessed the effectiveness of the Delegation Agreement by 
evaluating the effects of its land use regulations using a GIS spatial analysis.  I assessed the 
aggregation of oil and natural gas activities that are exempt from the application process, as per 
Section II of the Delegation Agreement. 
 I analyzed multiple GIS datasets to determine which areas in the South Peace ALR 
experience the highest aggregated impacts of oil and gas activities exempt from the application 
process with the OGC.  The oil and gas data were retrieved from the OGCs database and 
included Well and Facility Areas and Ancillary and Associated Activity polygon shapefiles.  
These data were separated based on area-based attributes; any activity less than 20 hectares in 
size was extracted to form a separate layer in the analysis, based on the regulations of Appendix 
I.  CLI data were used to distinguish between prime and marginal agricultural land.  CLI data 
were retrieved from Agriculture and Agri-Food Canada for the purpose of determining cultivated 
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and non-cultivated land within the South Peace ALR.  The results are presented using GIS output 
images and maps, as well as descriptive and zonal statistical charts. 
 
5.3.1  Activities Exempt from Application to OGC 	
The South Peace ALR experiences a high aggregation of impacts of oil and gas activities that are 
exempt from the application process with the OGC.  As shown in Figure 25, large areas 
throughout the entire South Peace ALR have been impacted by activities not required to go 
through the application process.  Based on the proximity analysis (Chart 9), 20.8% of the total 
ALR land base is within 0-600 meters of an exempt activity (rank 5, yellow), 22.9% of the total 
land base is within 601-1200 meters of an activity (rank 4, orange), and 15.4% of the total land 
base is within 1201-1800 meters of an activity (rank 3, red).  Based on a proximal distance of 0-
1200 meters, these results show that 43.7% of the total land base in the South Peace ALR has 
high aggregations of impacts of exempt oil and natural gas activities. 
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Figure 25.  Aggregated Impacts of Oil and Natural Gas Activities Exempt from Application in
 ALR 
 
Chart 9.  Percentage of Aggregated Impacts of Oil and Natural Gas Activities Exempt from
 Application in ALR 
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5.3.2  Activities Exempt from Application on Prime Land  	
There is a moderate aggregated value of impacts of oil and gas activity on prime land in the 
South Peace ALR (Figure 26).  Prime land makes up 43.9% of the total land base in the South 
Peace ALR.  Of this land base, approximately 25.9% has oil and natural gas wells or facilities 
within 0-1800 meters in proximity to each other (Chart 10).  The lower impacted aggregate 
areas, between 1801-9000 meters in proximity make up approximately 14.2% of the total land 
base in the South Peace ALR.  The areas that experience lower levels of aggregation on prime 
land are inoperable areas such as towns and municipalities. 
 
 
 
Figure 26.  Aggregated Impacts of Exempt Oil and Natural Gas Activities on Prime Soil 
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Chart 10.  Percentage of Aggregated Impacts of Exempt Oil and Natural Gas Activities on Prime
 Soil 
 
 
 
5.3.3  Activities Exempt from Application on Marginal Soil (CLI Classes 4-7) 
 
There is a moderate level of aggregated values of oil and gas activity on marginal land (Figure 
27).  Marginal land makes up 52.1% of the total land base in the South Peace ALR.  
Approximately 30.7% is within 0-1800 meters in proximity to an oil and natural gas well or 
facility (Chart 11).  The lower aggregated areas, between 1801-9000 meters in proximity, make 
up approximately 14.6% of the total land base in the South Peace ALR.  The areas that 
experience lower aggregate values on prime land are inoperable areas such as towns and 
municipalities. 
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Figure 27.  Aggregated Impacts of Exempt Oil and Natural Gas Activities on Marginal Soil 
 
 
Chart 11.  Percentage of Aggregated Impacts Exempt Oil and Natural Gas Activities on
 Marginal Soil 
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5.3.4   Activities Exempt from Application on Cultivated Land 	
Figure 28 shows a moderate level of aggregate values of exempt oil and natural gas activities on 
the cultivated land base in the South Peace ALR.  For the purpose of this analysis, non-cultivated 
land is defined as land with an undetermined use or designation, but it is not cultivated farmland; 
not to be mistaken with uncultivated land, which is farmland that is not cultivated. Rank 0 
(black) represents land that is not cultivated, i.e., not used or designated as farmland.  Non-
cultivated land and land not impacted by oil and gas activities makes up approximately 63.7% of 
the total land base of the South Peace ALR. 
 The most prevalent ranks on the cultivated land base are 5 and 4.  Rank 5 (yellow) makes 
up approximately 14.8% of the total land base and rank 4 (orange) makes up 8.0% of the total 
land base.  This equals a total of 22.8% of the total land base that is cultivated land impacted oil 
and natural gas activities that are exempt from the application process.  This demonstrates that 
there are high aggregate values of exempt oil and natural gas activities, as it equals nearly a 
quarter of the total land base. 
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Figure 28.  Aggregated Impacts of Exempt Oil and Natural Gas Activities on Cultivated Land 
 
Chart 12.  Percentage of Aggregated Impacts of Exempt Oil and Natural Gas Activities on
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5.3.5   Activities Not Exempt from Application in the South Peace ALR 
 
Figure 29 shows the oil and natural gas activities not exempt from the application process.  
These data include oil and gas and ancillary activities, pipeline right-of-ways and road right-of-
ways 20 hectares or more in size.  These activities do not have a substantial impact on the ALR 
in the South Peace.  Approximately 0.2% of the total land base in the South Peace ALR is highly 
impacted by activities requiring an application and approximately 2.5% of the total land base is 
moderately impacted.  These results demonstrate the overall low impact that activities requiring 
applications have on the ALR land base; and moreover, when compared to the exempt activities, 
it puts into perspective the negative implications of Appendix I on the agricultural land base. 
	
Figure 29.  Aggregated Impacts of Not-Exempt Oil and Gas Activities in South Peace ALR 	
10 0 10 20 30 40 km
Oil and Gas Activities Not Exempt in SP ALR
3001-9000 m     (Rank 0)
2401-3000 m     (Rank 1)
1801-2400 m     (Rank 2)
1201-1800 m     (Rank 3)
601-1200 m       (Rank 4)
0-600 m            (Rank 5)
Legend
	 133 
	
Chart 13.  Percentage of Aggregated Impacts of Not-Exempt Oil and Gas Activities in South
 Peace ALR 
 
 	
5.4  Research Question 2:  Appendix II – Minimize Impacts on Farmland  
 
I assessed the extent to which the Delegation Agreement is minimizing the impacts of oil and 
natural gas activities on the agricultural land base by evaluating the effects of its land use 
regulations using a GIS spatial analysis.  I measured the aggregated values of oil and natural gas 
activities under the conditions of Appendix II of the Delegation Agreement.  Appendix II aims to 
minimize the impacts of oil and natural gas activities on the farmland in the ALR.   
 I analyzed multiple GIS datasets to determine which components of the DA’s Appendix 
II are minimizing the impacts of oil and gas activities on farmland.  The oil and gas data were 
retrieved from the OGC’s database and included Well and Facility Areas and Ancillary Activity 
polygon shapefiles.  These data were separated by area-based attributes; any activity less than 20 
hectares in size was extracted to form a separate later in the analysis.  This component of the 
analysis is based on the regulations of Appendix I because every activity exempt from the 
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application process is required to provide the OGC with an Appendix II rationale explaining how 
the activity has followed the guidelines of Appendix II and attempted to minimize the impacts on 
farmland by locating the proposed activity in an appropriate place.  CLI data were retrieved from 
Natural Resource Canada GeoGratis and were used to distinguish between prime and marginal 
agricultural land.  Land inventory data were retrieved from Agriculture and Agri-Food Canada 
for the purpose of determining cultivated and non-cultivated land within the South Peace ALR.  
The results are presented using GIS output images, as well as descriptive and zonal statistical 
charts. 
5.4.1 Guideline 2: Land that is classified as BC Land Capability for Agriculture Class 7 
 
As per the Delegation Agreement, 
 
The total area impacted can be minimized by limiting the extent of the disturbance to 
what is necessary to safely and appropriately conduct the activity. 
 
Impact on agricultural land and agricultural operations can be minimized by locating 
activities based on the following order of preference: 
  
1. Land that is classified as BC Land Capability for Agriculture Class 7. 
 
In the South Peace ALR, 3.5% of the total land base is Class 7 agricultural land, based on the 
CLI scale.  However, considering there is not a significant amount of Class 7 land, much of it is 
already impacted by oil and natural gas activities.  A total of 20.3% of that 3.5% is highly 
impacted, 32.5% is moderately impacted, and 27.1% is minimally impacted (Figure 30 & Chart 
14). 
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Figure 30.  Aggregated Impacts of Oil and Natural Gas Activities on Class 7 Land in SP ALR  
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Chart 14.  Percentage of Aggregated Impacts of Oil and Natural Gas Activities on Class 7 Land
 in SP ALR 
 
5.4.2 Guideline 3: Forested land that has limited current or planned agricultural use 
 
As per the Delegation Agreement, the third in the list of preferences for minimizing impact on 
agricultural land and agricultural operations is the following: 
 
3. Forested land that has limited current or planned agricultural use. 
 
 
Figure 31 shows the aggregate values of oil and natural gas and ancillary activities on forested 
land in the South Peace ALR.  For the purpose of this analysis, non-forested land is defined as 
land that is either forested or not impacted (within 0-9000 meters proximity) by oil and natural 
gas and ancillary activities.  Rank 0 (black) makes up approximately 70.9% of the total land base 
in the South Peace ALR (Chart 15). 
 The most prevalent ranks on the forested land base are 4 and 3.  Rank 4 (orange) makes 
up approximately 4.1% of the total South Peace ALR and rank 3 (orange) makes up 
approximately 3.1% of the total South Peace ALR.  This equals approximately 7.2% of the total 
land base that is forested land moderately to highly impacted by oil and natural gas and ancillary 
activities.   
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Figure 31.  Aggregated Impacts of Oil and Natural Gas Activities on Forested Land in SP ALR  
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Chart 15.  Percentage of Aggregated Impacts of Oil and Natural Gas Activities on Forested Land
 in SP ALR 
 
 
 
 
5.4.3 Guideline 4: Land for which agricultural use is generally limited to perennial forage 
crops or grazing (BC Land Capability for Agriculture Class 5 or 6). 
 
As per the Delegation Agreement, the fourth in the list of preferences for minimizing impact on 
agricultural land and agricultural operations is the following: 
  
4. Land for which agricultural use is generally limited to perennial forage crops or 
grazing (BC Land Capability for Agriculture Class 5 or 6). 
 
 
In the South Peace ALR, 23.4% of the total land base is classes 5 and 6, based on the CLI scale.  
However, although this land is typically used for cultivating forage crops, a significant amount is 
highly impacted by oil and gas activities (Figure 32 & Chart 16).  A total of 46.6% of that 23.4% 
is highly impacted (ranks 5 and 4), 27.6% is moderately impacted (ranks 2 and 3), and 8.2% is 
minimally impacted (ranks 1 and 0).  
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Figure 32.  Aggregated Impacts of Oil and Natural Gas Activities on Class 5 & 6 Land in SP
 ALR  
 
Chart 16.  Percentage of Aggregated Impacts of Oil and Natural Gas Activities on Class 5 and 6
 ALR Land 
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5.4.4 Guideline 5: Uncultivated pasture land where any of the following apply: 
 
As per the Delegation Agreement, the fifth in the list of preferences for minimizing impact on 
agricultural land and agricultural operations is the following: 
 
5. Uncultivated pasture land where any of the following apply: 
• There are no practicable alternatives to locate the activities on lands identified in 1-3 
(above); 
• The proposed activities are located on the land in order to utilize existing 
disturbance; 
• Locating the activities elsewhere would have a more significant impact on 
productive agricultural land; 
• Locating the activities elsewhere would have a more significant impact on existing 
or planned agricultural operations; 
• Locating activities would have unacceptable incremental impact on residents’ use 
and enjoyment of their property; or  
• Locating the activities elsewhere would have unacceptable incremental impact of 
public and worker safety or significant environmental values. 
 
 
 
Figures 33 and 34 shows a low to moderate aggregated value of oil and natural gas and ancillary 
activities on uncultivated pasture land in the South Peace ALR.  For the purpose of this analysis, 
non-cultivated land is defined as land with an undetermined use or designation, but it is not 
cultivated farmland; not to be mistaken with uncultivated land, which is farmland that is not 
cultivated.  Rank 0 (black) represents non-cultivated land and land that is not impacted (within 0-
9000 meters proximity) by oil and natural gas and ancillary activities.  Non-cultivated land 
makes up approximately 75.9% of the total land base of the South Peace ALR.   
 The most prevalent proximity ranks are 4 and 3.  Rank 4 (orange) makes up 
approximately 2.9% of the total land base of the South Peace ALR and rank 3 (orange) makes up 
approximately 2.1% of the total land base.  This equals a total of 5.0% of the total land base of 
the South Peace ALR that is moderate to highly impacted by oil and natural gas and ancillary 
activities on the uncultivated pasture land base.  Overall, this demonstrates that there is a 
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relatively low aggregated impact of oil and natural gas activities on the uncultivated pasture land 
base. 
 
Figure 33.  Aggregated Impacts of Oil and Natural Gas Activities on Uncultivated Pasture Land
 in the SP ALR  
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Figure 34.  Uncultivated Pasture Land Impacted by Oil and Gas Activities  
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Chart 17.  Percentage of Aggregated Impacts of Oil and Natural Gas Activities on Uncultivated
 Pasture Land in the SP ALR 
 
5.4.5 Guideline 6: Cultivated Land where any of the following apply: 
 
As per the Delegation Agreement, the sixth in the list of preferences for minimizing the impact 
on agricultural land and agricultural operations in the following: 
 
The proposed activities are located on the land in order to utilize existing disturbance; 
There are no practicable alternatives to locate the activities on lands identified 1-4; 
Locating the activities elsewhere would have a more significant impact on productive 
agricultural land; 
Locating the activities elsewhere would have a more significant impact on existing or 
planned agricultural operations; 
Locating the activities elsewhere would have an unacceptable incremental impact on 
residents’ use and enjoyment of their property; and 
Locating the activities elsewhere would have an unacceptable incremental impact on public 
safety or significant environmental values” (The Delegation Agreement, 2013, 12-13). 
 
 
Figures 35 and 36 show a moderate to high aggregation of oil and natural gas and ancillary 
activities on the cultivated land base in the South Peace ALR.  For the purpose of this 
analysis, non-cultivated land is defined as land with an undetermined use or designation, but 
it is not cultivated farmland; not to be mistaken with uncultivated land, which is farmland 
that is not cultivated, i.e., not used or designated as farmland.  Non-cultivated land makes 
up approximately 60.1% of the total land base in the South Peace ALR. 
 The most prevalent proximity ranks on the cultivated land base are 4 and 3.  Rank 4 
(orange) makes up approximately 7.9% of the cultivated land base and rank 3 (orange) 
makes up approximately 6.2% of the total cultivated land base.  This equals a total of 14.1% 
of the total cultivated land base that experiences a moderate to high aggregation of impacts 
of oil and natural gas and ancillary activities.   
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Figure 35.  Aggregated Impacts of Oil and Natural Gas Activities on Cultivated Land in the SP
 ALR  
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Figure 36.  Aggregated Impacts of Oil and Natural Gas Activities on Cultivated Land in the SP
 ALR 
 
Chart 18.  Percentage of Aggregated Impacts of Oil and Natural Gas Activities on Cultivated
 Land in the SP ALR 
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Chapter 6 
DISCUSSION 
 
  
6.1 Introduction 
 
The purpose of this research is to evaluate the effectiveness of the Delegation Agreement and 
determine the extent to which it achieves its goals and objectives of minimizing the impacts of 
oil and natural gas on ALR land and protecting farmland.  Using GIS spatial analysis, the 
purpose of the research is achieved in two ways: (1) a cross provincial analysis between South 
Peace, BC and Grande Prairie County, AB; and (2) examining the outcomes of the regulated land 
uses under the Delegation Agreement’s Appendix I and Appendix II.  Appendix I outlines the 
activities that are exempt from the application process.  Appendix II regulations are designed to 
minimize the impacts of oil and natural gas activities on ALR land.  The Delegation Agreement 
is a key to the regulation of oil and gas activities on likely due to this individual policy. 
GIS was used to measure the on-the-ground, spatial impacts of the regulations in an 
attempt to evaluate the outcomes of the land use policy on the agricultural land base.  The GIS 
analysis was used as a guide to show the areas with the highest aggregate values of impact of oil 
and natural gas activities in the ALR.   
This section will discuss the significance of the results and assess whether or not the 
Delegation Agreement is effective in achieving its goals and objectives, subject to the mandate 
of the ALCA to protect farmland, and to what extent it is minimizing the impacts of oil and gas 
activities on ALR land. 
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6.2  Research Question 1: Effectiveness of the DA  
 
A cross provincial comparative spatial analysis was used to answer the first research question: 
How effective is the ALC and OGC’s Delegation Agreement, pursuant to the mandate of 
the Agricultural Land Commission Act to protect farmland?  This approach was taken for 
several reasons.  First, Grande Prairie County and the South Peace both share a similar 
geography and socio-economic characteristics.  Both areas have a large presence of oil and gas 
activity and their economies rely heavily on this industry.  More notably, however, Alberta has a 
weak legislative framework for farmland protection, whereas British Columbia’s framework is 
strong.  In Alberta, farmland protection is not at the forefront of land use planning and policy.  
The Agricultural Land Reserve in BC puts farmland protection at the center of land use planning.  
The cross-provincial comparison aimed to demonstrate that geographically similar regions 
governed under difference legislative frameworks result in different land use outcomes, therefore 
highlighting the significance of the legislative framework for farmland protection BC and the 
effects of the Delegation Agreement. 
Results of the cross provincial comparison show that the DA is not effective in achieving 
its goals and objectives, following the mandate of the ALCA, to “preserve farmland and 
encourage farming on agricultural land” (Delegation Agreement, 2017, 2; ALCA, 2018).  The 
South Peace region and Grande Prairie County both have a significant amount of arable 
farmland.  The results of the cross-provincial comparison show that both regions have a high, 
spatial impacts from oil and natural gas activities, despite the strong provincial framework in 
British Columbia.  Although Grande Prairie County has higher aggregate impacts from oil and 
natural gas activities in comparison to BC, there is little to no legislative framework for farmland 
protection.  Furthermore, Grande Prairie County has a significantly higher abundance of oil 
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resources and a more prominent extractive industry.  There is a total of 22.2% more of total land 
base in Grande Prairie County that is highly impacted than in the South Peace, while 2.4% more 
of the total land base in the South Peace is moderately impacted than in Grande Prairie County.  
This demonstrates that although BC’s legislative framework for farmland protection and the 
Delegation Agreement are more successful in protecting farmland than Alberta’s legislative 
framework, the high aggregate impacts in BC’s SP ALR indicate that the Delegation Agreement 
is not successful in achieving its goals and objectives to protect farmland.  The Delegation 
Agreement is supposed to be protecting farmland while streamlining the application process for 
oil and gas activities, but the comparative analysis shows that it is not effective in doing so.  It is, 
however, successful in streamlining the application process. 
  
6.3  Research Question 2:  To what extent is the DA mitigating impacts 	
A GIS spatial analysis was used to answer the second research question:  To what extent is the 
DA minimizing the physical impacts of oil and natural gas activities on ALR land in the 
Peace Region of BC?.  The Delegation Agreement has several components directed at achieving 
its goals and objectives.  Of significance are the appendices:  Appendix I, activities exempt from 
the application process; and Appendix II, guidelines to minimizing the impacts of oil and gas 
activities on ALR land.  The results of this research will address the extent to which the 
appendices are minimizing the impacts of oil and gas activities on ALR land and protecting 
farmland. 
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6.3.1  Appendix I: Activities Exempt from the Application Process 
 
The main objective of Appendix I is to accomplish the goal of the Delegation Agreement: to 
“support the one window regulation of the oil and gas sector in British Columbia and seek ways 
to streamline and improve the review and approval processes for oil and gas activities on 
agricultural land reserve lands while preserving agricultural lands and encouraging the farming 
of agricultural lands” (Delegation Agreement, 2017, 2).  As part of the Agreement, Appendix I 
outlines the activities exempt from the application process to the OGC.   
 The results of the GIS analysis indicate that although Appendix I is successful in 
streamlining the review and approval process, it is not effective in protecting farmland.  The 
results show the level of aggregated impacts of oil and gas and ancillary activities that are less 
than 20 hectares in size and exempt from the application process.  A total of 43.68% of the total 
land base in the South Peace ALR is highly impacted by these exempt activities; 26.26% is 
moderately impacted; and 9.81% is minimally impacted by exempt activities.  Additionally, 
18.13% of the total land base is highly impacted prime land; 13.39% of the total land base is 
moderately impacted prime land; and 8.51% of the total land base in minimally impacted prime 
land.  This demonstrates that there is a significant amount of prime agricultural land in the SP 
ALR impacted by exempt oil and gas activities.  Compared to 23.6% of the total land base is 
highly impacted marginal land; 12.0% of the total land base is moderately impacted marginal 
land; and 9.7% of the total land base is minimally impacted marginal land.  Although the impacts 
to marginal land are greater than the impacts to prime land, this difference is not much, totaling 
5.4% more marginal land that is highly impacted than prime land. 
 The Delegation Agreement is not effective because it does not appear to be successful in 
achieving its goals and objectives, pursuant to the ALCA.  However, although it streamlines the 
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application process, this in turn appears to put too much emphasis on oil and gas development 
and not enough on farmland protection.  Appendix I of the DA encourages a disregard to the 
agriculture-first approach of the ALCA and puts oil and gas expansion at the forefront of land 
use planning decisions in the northeast ALR.  Additionally, Appendix I does not contribute to 
minimizing the impacts of oil and gas on ALR land because it allows more oil and gas activities 
to occur at an alarmingly rapid rate.  If anything, this component of the Delegation Agreement is 
a direct contradiction to the mandate of the ALCA to protect farmland. 
 
6.3.2  Appendix II:  Guidelines for Minimizing Impacts 	
The purpose of Appendix II is to minimize the impacts of oil and gas activities and 
ancillary activities on ALR land by determining the optimal combination of the total proposed 
areas to be disturbed and the location of the oil and as activity as it relates to the agricultural 
capability of the land, as well as any planned agricultural operations (Delegation Agreement, 
2017).  Appendix II proposed 6 guidelines that must be considered when planning an oil and gas 
activity in the ALR.  The results from the GIS analysis indicate the extent to which the DA is 
minimizing the impacts of oil and gas activity on ALR land in the South Peace region. 
 The first guideline was omitted because it was not possible to obtain information and data 
regarding how many projects were moved to land that is not within the ALR.  However, under 
Appendix II, locating the proposed activity on land that is not within the ALR must be 
immediately considered before development.  The main objective here is to minimize the impact 
of the proposed activity on agricultural land.  So, although this is an integral guideline in 
determining the extent to which the DA minimizes the impacts, it was not possible to assess 
within the scope of this project. 
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 The GIS results show that the second guideline, identifying a location on land that is 
classified as CLI class 7, did not have a significant contribution in minimizing the impacts of oil 
and gas activities on ALR land.  According to the CLI data available from Natural Resources 
Canada, there are approximately 18,839 hectares of class 7 land in the South Peace ALR, which 
is 3.5% of the total land base.  And, 20.3% of the Class 7 land base is highly impacted by oil and 
natural gas activities.  Although this is a fairly substantial impact to the Class 7 land base, the 
total amount of Class 7 land in the South Peace ALR is insignificant, especially when compared 
to the amount of impacted prime land.  This is one of the most important guidelines of Appendix 
II in minimizing the impacts of oil and gas activities in the ALR; however, granted the total 
Class 7 land base is not very large, it seems it would be an easy guideline to surpass in the 
planning process.  It is important to choose the location of an activity based on the agricultural 
capability of the land, it seems that this particular guideline does not have a significant 
contribution to the minimization of oil and gas impacts.   
 The third guideline, forested land that has limited current or planned agricultural use, also 
did not contribute much to minimizing the impacts of oil and gas activity.  Only 6.63% of the 
total land base is highly impacted forested land.  This indicates that not many oil and gas 
activities are moved to this type of land to minimize the impacts. 
The fourth guideline, land for which agricultural use is generally limited to forage crops 
or grazing, had a significant contribution to minimizing the impacts on cultivated farmland.  
These lands are generally classified as CLI classes 5 and 6.  There are approximately 198, 988 
hectares of class 5 and 6 lands in the South Peace ALR, or approximately 37% of the total land 
base, and 46.6% of that is highly impacted by oil and gas activity.  This suggests that a 
considerable amount of oil and gas activities are moved class 5 and 6 lands, following this 
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guideline.  However, it should be noted that forage crops are still agricultural activity and are a 
large contributor to the local, agricultural economy of the region. 
 The fifth guideline, uncultivated pastureland, has several conditions in which this 
guideline applies.  However, due to the inaccessibility of the Appendix II rationales, including 
these conditions was not within the scope of this analysis.  Only 4.8% of uncultivated pasture 
land is highly impacted by oil and natural gas activities.  This suggests that this guideline does 
significantly contribute to minimizing the impacts on agricultural land in the ALR.  However, as 
it is second last on the list of Appendix II guidelines, it is assumed that projects are only placed 
here as a last-case scenario.   
 The sixth guideline, cultivated land, does not significantly contribute to minimizing the 
impacts of oil and gas on agricultural land.  Seeing as it is last on the list of guidelines, it is 
understood that it should be developed on only in situations where there are no other possible 
alternatives.  That being said, 12.2% of the total cultivated land base is highly impacted by oil 
and natural gas and ancillary activities in the South Peace ALR.  While these results are not 
drastic, cultivated land has more aggregate impacts than other alternatives in the Appendix II 
guidelines list.  This shows that the guidelines are not successful in mitigating the impacts of oil 
and natural gas activities because Appendix II should be deterring applicants and licensees from 
developing on cultivated agricultural land in the SP ALR.  Over-development of oil and natural 
gas and ancillary activities on ALR land directly contradicts the mandate of the ALCA and is 
counter-productive to farmland protection policies. 
 While these guidelines help minimize the impacts of oil and natural gas on ALR land, 
they are enforceable.  All non-farm uses exempt from the application process are still subject to 
the conditions of reporting and reclamation under article 4.3 of the Delegation Agreement and 
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applicants are still required to submit Appendix II rationales.  The rationales should clearly 
demonstrate how the design and location of the project addresses the guidelines set out in 
Appendix II (OGC, 2018, 198).  But, this does not guarantee that each oil and gas development 
was located in an optimal spot for minimizing land use impacts.  The review process and 
compliance and enforcement of Appendix II rationales are unclear and follow up inspections are 
unlikely.  The outcome is ultimately left to the subjectivity of the applicant and how well they 
defend their position in the rationale.  However, the OGC states that “failure to comply with the 
conditions of a permit issued under OGAA or the terms of an exemption or approval for oil and 
gas use on ALR lands may result in the OGC acting under the provisions of OGAA or the 
ALCA.  Provisions of the ALCA include issuing a stop work order, prescribing additional 
remedies to restore the land, seeking a court order or levying a penalty if the ALCA is 
contravened and if the soil is not adequately reclaimed or protected” (OGC, 2013, 3).  While it is 
clear that the OGC is engaged in a large number of compliance and enforcement investigations 
on ALR land (see Table 6.1 above), the nature of these investigations is not disclosed.  Likely, 
these compliance investigations and enforcement actions are carried out on activities regarding 
soil handling, land reclamation and hydrological concerns, rather than on the actual placement 
and location of oil and natural gas activities or land use decisions in the ALR. 
6.4  Overall Assessment 	
The Delegation Agreement is the prime directive for the regulation of oil and gas activities in the 
Peace River Region and is the foundational key in the regulatory framework to protecting 
farmland and managing oil and gas development in northeastern BC.  There is concern, however, 
that the DA is introducing too much uncertainty to the legislative framework for farmland 
protection in the South Peace and Peace River Region (BCMA, 2018).  While the DA is an 
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important tool in regulating oil and gas and agricultural land use decisions in northeastern BC, it 
should not serve as the only tool for balancing farmland protection and oil and gas development 
in the region.  Rather, the DA is counterproductive to the fundamental mandate of the ALCA, 
which aims to protect farmland and encourage the agricultural use of farmland. Moreover, the 
DA undermines the stability of the legislative framework for farmland protection in the Peace 
River Region and South Peace.  If the ALC were provided additional resources for managing the 
ALR in the northeast, then the DA would not be so heavily relied upon to manage land use 
decisions in the face of oil and natural gas development in the Peace River Region. 
 Appendix I allows a significant amount of oil and gas activity on ALR land without 
requiring an application review (Table 13).  These application exemptions contribute to 
uncertainty and are the main contributing factor to the ineffectiveness of the policy.  The 
application system results in unintentional deregulation (BCMA, 2018, 16), is a weak link in the 
provincial policy, and is counter-productive to the mandate of the ALCA.  Although Appendix I 
helps to streamline and improve the application process while preserving agricultural lands and 
supporting the sound development of the oil and gas sector, is may single handedly contribute to 
the ineffectiveness of the DA in minimizing impacts and protecting farmland.  This component 
of the policy allows for oil and gas development to be at the forefront of agricultural land use 
planning decisions, and bolstering oil and gas development takes precedence over farmland 
protection – despite the goals outlined in the ALCA and the DA.  Furthermore, Appendix I 
allows for a large amount of rapid development.  In attempting to streamline the application 
process, it disregards the “agriculture-first” approach that should be taken in land use decisions 
in the Peace Region ALR.   
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 More resources in the north for the ALC would assist in the application process and allow 
the ALC to have more autonomy and authority in the decision-making process.  Moreover, it 
would still help streamline the application process without the need of a delegated authority.  The 
oil and gas industry in the northeast is a rapidly expanding industry and the ALC should be 
provided the necessary resources to address these growing land use issues and management 
concerns, so more emphasis can be placed on farmland protection and the ALCA. 
 
 
 
 
Table 13.  ALC Annual Report Statistics – OGC Applications 
Year Activities 
Exempted 
Schedule B 
Reports 
Received 
Applications 
Decided On 
Compliance 
Investigations/ 
Inspections 
Enforcement 
Actions 
2008/2009 668 75 7   
2009/2010 683 89 12 17 15 
2010/2011 661 162 0 3 2 
2011/2012 429 85 0 6 6 
2012/2013 276 120 0 3 3 
2013/2014 256 94 -- 73 -- 
2014/2015 297 26 29 256 -- 
2015/2016 237 110 26 1793 -- 
 
 
6.5  Other Considerations 	
There are several other considerations that contribute to the effectiveness of the Delegation 
Agreement and its ability to minimize the impacts of oil and gas activities on ALR land.  First, 
the issue of land reclamation and the significance of the Schedule A and Schedule B reports is 
also crucial in the effectiveness of the Delegation Agreement.  Secondly, the Ministry of 
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Agriculture’s Interim Committee Report clearly identifies the oil and gas industry as being 
detrimental to farmland protection in the Peace Region.  The following sections will provide an 
overview of these two issues. 
6.5.1  Reclamation – Schedule A and B Reports 
 
Land reclamation in the ALR is critical to the future productivity of the land.  Companies 
operating in the ALR have an obligation to restore agricultural land to its previous condition, in 
accordance with the terms of the Delegation Agreement.  The company must provide Schedule A 
and Schedule B reports and an Appendix II Rationale to the OGC.  If the land-owner would like 
to keep some farm related developments on the land, such as roads or un-reclaimed surface 
leases for building a structure, the land owner must submit an application to the ALC.  The 
company is required to submit a Schedule B report and complete reclamation within 24 months 
of pipeline installation or well and facility deactivation or suspension.  Additionally, the oil and 
gas company must ensure soil erosion, and other negative impacts on adjacent lands, does not 
occur, including water run-off, water pooling.  Soil cannot be imported from other locations 
without permission by the ALC as per the ALCA.  If an oil and gas site was properly planned 
and prepared, as per Schedule A of the Delegation Agreement, acceptable soil reclamation 
should be possible. 
 Schedule B reclamation reports must be filed with the land owners, as they are directly 
affected by the proposed developments.  Additionally, they must be consulted about construction 
and reclamation plans while the oil and gas company is preparing the Schedule A report.  The 
land owner must receive a copy of the Schedule B assessment following reclamation, as per the 
DA.  Schedule A and B reports are reviewed by the OGC staff and OGC Qualified Specialists 
and determined whether proper reporting and sufficient reclamation has occurred. 
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 In an interim report by the Ministry of Agriculture’s advisory committee, they argue that 
well sites are no longer being properly reclaimed or returned to agricultural production; wells are 
often abandoned, suspended, or inactive for extended periods of time resulting in the inability to 
farm the land (BCMA, 2018).  This indicates that the current reclamation process is problematic, 
and likely lacks rigorous compliance and enforcement practices. 
 
6.5.2  Interim Committee Report to the Minister of Agriculture 	
After I conducted my GIS spatial analysis, the Minister of Agriculture composed an advisory 
committee in January 2018 to revitalize the ALC and ALC.  The committee members were 
appointed by the Minister of Agriculture and are all agricultural professionals from throughout 
the province.  The advisory committee’s secretariat is made up of Ministry of Agriculture staff.   
The purpose of the advisory committee is to “lead stakeholder and public engagement and to 
deliver to the Province interim and final recommendations for legislative, regulatory and/or 
administrative changes to revitalize ALR and ALC” (BCMA, 2018, ii).  The advisory committee 
prepared an interim report to the Minister of Agriculture outlining recommendations for 
immediate legislative and regulatory change and immediate action to protect the ALR.  Among 
these recommended actions is “mitigating the impacts of oil and gas activity in the ALR” 
(BCMA, 2018, iii).   
The advisory committee recognizes that the oil and gas industry is essential to the 
provincial economy, however, they argue that the development and expansion of the oil and gas 
industry in the North has “exceeded the capacity of the current regulatory framework to protect 
farmland” (BCMA, 2018, 15) and that the policy imbalance is threatening the agricultural land 
base in the north.  Furthermore, they state that is it crucial to BC that there be a shift in policy to 
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identify agricultural land and industrial development as equivalent resources and that the ALR in 
the northeast should be given an agriculture-first approach (BCMA, 2018).  The advisory 
committee further argues that the government should ensure that oil and gas resource extraction 
does not continue to “permanently damage some of the best agricultural soils in the province and 
take precedence over farming, farm business, ranching and the agricultural industry” and that the 
oil and gas industry has “rendered portions of agricultural land unusable and other difficult to 
farm”  (BCMA, 2018, 15).  Activities that were considered temporary, albeit long-term have 
turned into permanent industrial sites built on agricultural land next to farming communities. 
 The advisory committee put forth two recommendations to mitigate the impacts of oil 
and gas development on ALR land in the north.  First, they recommend that the Ministry 
immediately form a senior executive led multi-agency and multi-jurisdictional task force to 
develop a strategy focused on how a balance can be achieved between agriculture and oil and gas 
extraction.  This task force would be made up of internal and external agricultural and natural 
resource stakeholders.  The advisory committee recommends that the task force review the 
following issues: 
1. How to balance surface rights of the farmer/rancher with sub-surface rights of the 
extractor 
2. How the farmer/rancher will be given authority to influence negotiations on the farm and 
location of oil and gas facilities and infrastructure; 
3. How the comments made to this task force by the farmers/ranchers will be 
accommodated in a balanced process; 
4. Determine whether the Delegation Agreement between the ALC and BC Oil and 
Gas Commission is the correct approach or if there is an alternative approach that 
would better protect agricultural interests and restore confidence in the regulatory 
system over the long term; 
5. Complete a fulsome impact assessment of oil and gas activity within the ALR; 
6. Build a memorandum of understanding and operational agreement between the ALC and 
BC Oil and Gas Commission for sharing impact assessments and other information so 
they can work more effectively together; and 
7. Determine how farmers can access ongoing professional, independent support.”  (BCMA, 
2018, 15-16; emphasis added). 
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The second recommendation put forth by the advisory committee is to establish an increased 
ALC presence in the north.  The committee argues that there is a need for a more localized, 
northern approach to dealing with these land use issues and reaching solutions because they 
impact and benefit those in the north.  However, they state that the ALC does not have enough 
resources and that they need to be given more in order to increase their presence in the Northeast 
of the province.  They claim that the rate of expansion of the oil and gas industry into the ALR is 
increasingly noticeable and that much of the oil and gas activity in the northeast is on actively 
farmed land in the ALR (BCMA, 2018).  The report states that “a stronger agricultural lens needs 
to be included in the extraction sectors’ planning and decision-making process and more 
resources need to be provided to the ALC and the land owner/farmer to help preserve and utilize 
as much of the farmland as possible” (BCMA, 2018, 16).  The oil and gas industry has extensive 
administrative, regulatory and expert support, as well as abundant capital, to support its success; 
while on the other hand, there is no agency or body to support or represent farmers and ranchers 
as they attempt to maintain their agricultural businesses in the face of the rapidly expanding oil 
and gas sector (BCMA, 2018).  The advisory committee consulted with stakeholders and the 
public and concluded that there is no agency or organizational support in place for agricultural 
business that is similar to the oil and gas industry, and the lack thereof is detrimental to farmland 
protection (BCMA, 2018).   
 The recommendations put forth by the advisory committee confirm my argument that the 
ALC needs a stronger presence and more resources in the north to adequately balance the 
agricultural sector and oil and gas industry so a focus on farmland protection is at the forefront of 
land use decisions in the ALR. 
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6.6  Contributions to the Literature 
 
This is a unique study because nothing similar has previously been done that evaluates the 
impacts of oil and natural gas activities on agricultural land in the Peace Region.  Additionally, 
the effectiveness of the Delegation Agreement and its implications for farmland protection and 
agricultural land use planning have also never been assessed.  This study contributes to the field 
of land use planning as it demonstrates the capacity of GIS to be used as an evaluative tool in the 
land use planning, and policy and decision-making processes.  It has the potential to be used as a 
foundational piece in evaluating the overall effectiveness of the DA and determining whether or 
not it is suited to meet the changing needs of the oil and gas and agricultural industries in the 
region.  I advanced my understanding of the importance of implementation evaluations in the 
field of plan evaluation because what is written in a plan or policy is not necessarily how it is 
implemented on-the-ground, nor is it always consistent with the goals and objectives outlined 
and subsequent land use outcomes.  This confirms the significance of evaluating a plan or policy 
against its goals and objectives and using these findings to provide feedback to the planning 
process.  Also, I advanced my understanding of GIS and its usefulness and importance in land 
use planning and policy making.  It is a useful tool and should be used in effectively and 
efficiently making land use decisions.  My findings are unique compared to other ALR 
evaluations because this study uses a GIS spatial analysis to assess the effectiveness of a policy 
in protecting farmland.  However, previously ALC land use applications have been used to 
evaluate changes to farmland. 
6.7  Limitations of this Study 
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This study aimed to ensure the GIS methods used provided a legitimate and representative 
analysis of the impacts of oil and natural gas activities in the ALR.  However, there were 
limitations with the research design and datasets used. 
 The soil data used in this study was retrieved from GeoGratis and is spatial data based on 
the Canada Land Inventory scale, which classifies land according to its physical capability to 
support agricultural production.  However, these data were collected and catalogued several 
decades ago and represent the soil capability and land use for the years 1965-1978.  So, these 
data are somewhat outdated, and although still relevant, they are the only available data readily 
available.  Also, updating these data would be very expensive and would require a lot of 
resources.  However, it is understood that these are the same datasets the OGC uses for their 
Appendix II rationales and Schedule A and B reports.  Using these data did not compromise the 
validity of the research, as the results accurately reflect the CLI soil classifications still used 
today. 
 The oil and gas data available for each province varied.  The BC OGC supplies all GIS 
and spatial data online and it is free of cost.  The AER, on the other hand, does not and the data 
was not the same as BC’s.  The data available for Alberta were very expensive and in order to 
receive the data for research purposes, an application to the AER was required, and therefore, I 
only had access to what was provided to me.  Additionally, the data provided from the AER 
contained different attributes and came in a different shapefile format than the BC OGC data.  
The BC layers used were polygons, while the AB data were point shapefiles.  Names for varying 
oil and gas activities and operational statuses were different in each dataset’s attribute tables.  
This could have potential implications on the accuracy of results of the first component of this 
research because the oil and gas data supplied by the AER could vary and perhaps result in 
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different outcomes.  Also, although exact precision is not always necessary (Babbie, 2013), 
having consistently similar data between the two provinces would present more accurate results.  
However, for the purpose of this study, these concerns were mitigated by grouping all oil and gas 
wells and facility points and polygons under the umbrella definitions of “activities” and 
“infrastructure” to represent the spatial land use impacts of the Delegation Agreement and 
agricultural land use planning frameworks. 
 For the nature of this study, it would have been beneficial to review the applications for 
non-farm use submitted to the BC OGC, however, these applications are not readily available.  
Application information is provided to the ALC through an annual report submitted by the OGC 
and can be reviewed in the ALC’s annual reports.  Although land use applications and decisions 
are available for review on the ALC website, this does not include the oil and gas applications 
submitted to the OGC.  However, having access to the applications that are not exempt from the 
OGC’s application process would contribute to the validity of the research and in understanding 
the nature of the oil and gas projects requiring an application. Lastly, this project does not take 
into account activities that may have been moved outside of the ALR to avoid the application 
process through the DA.  Although this is the first required guideline for Appendix II – 
Minimizing Impacts on ALR Land, these data were not available and not necessary to include 
because these activities are subsequently not governed by the Delegation Agreement and ALCA. 
6.8  Future Research 
 
The scope of this project was not large enough to encompass all of the important considerations 
regarding oil and gas development in the Peace River Valley and its impacts on the agricultural 
land base and farmland protection.  There are several potential areas of future research.  First, 
interviewing and talking to farmers in the area would be beneficial to determine which types of 
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oil and gas activities have the highest land use impacts on agricultural production, especially in 
regards to various types of large-scale agriculture.  Are some facilities and infrastructure more 
detrimental to agricultural operations than others?  Another similar area of future research would 
be a spatial analysis documenting the amount of lost, converted and fragmented ALR land in the 
region due to oil and gas development. 
 Next, in depth water and soil studies would provide insight to the geophysical and 
hydrological impacts of oil and gas activity in these regions.  Potential future research could 
include examining other types of impacts to the land base, such as water contamination, soil 
degradation and geological disturbance.  This would provide depth and insight to the overall, 
cumulative effects of oil and natural gas activity in the Peace River Valley.  
On the same note, an examination of the reclamation processes would show how many of 
these oil and gas activities are still active operations, as it was hard to determine the updated 
statuses of all of the activities analyzed in this project.  Furthermore, a further reclamation study 
would demonstrate how often activities are reclaimed and agricultural land is returned back to its 
original state for the purpose of continued farming.   
Lastly, potential future research could consist of re-running the GIS analyses in this 
study, however, using natural breaks (or Jenks) as a classification method, rather than the equal 
interval breaks.  In comparison to the proximity analyses, this could demonstrate a different 
arrangement of values, highlighting the clustered areas of oil and natural gas development 
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Chapter 7 
CONCLUSION 
 
 
 
 
The legislative framework for farmland protection in British Columbia has long been 
regarded as one of the most centralized and progressive provincial agricultural land use planning 
frameworks in Canada.  There is concern, however, that oil and natural gas development in the 
northeast of BC is jeopardizing farmland protection in the area and compromising some of the 
province’s most arable agricultural land.  More specifically, the effectiveness of the Delegation 
Agreement (DA) is in question, as farmland protection is not at the forefront of the land use 
decision-making processes.  Through a GIS spatial analysis, cross-provincial comparison of the 
South Peace region, BC and Grande Prairie County, AB, and an examination of the land use 
impacts of Appendix I and Appendix II of the Delegation agreement, this project aims to draw 
conclusions regarding whether the DA has been successful in achieving farmland protection, 
pursuant to the mandate of the ALCA.	
            The cross-provincial comparison provided several key insights about the legislative 
frameworks for farmland protection in the South Peace and Grande Prairie County.  First, BC 
and AB were originally understood as being two very different provinces in regards to farmland 
protection and agricultural land use planning.  Although very socio-economically and geo-
physically similar, BC and AB have very different legislative frameworks for farmland 
protection; BC is recognized for having a strong, centralized framework, while Alberta has a 
weak framework.  However, the results of this research indicate that agricultural land use 
outcomes in the Peace River Region of BC do not greatly differ from those in Grande Prairie 
County, Alberta.	
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            The Delegation Agreement gives the OGC a substantial amount of decision-making 
authority of land use in the ALR.  Yet in doing so, the conditions of the DA are responsible for 
undermining the stability of the legislative framework for farmland protection in the Peace River 
Region, BC.  Appendix I allows for too many application exemptions and Appendix II is 
ineffective in minimizing the impacts of oil and natural gas activities on ALR land.  Overall, 
although the Delegation Agreement achieves its objective to streamline the application process 
and support the oil and gas industry through the regulations of Appendix I, it is counter-
productive in that it does not achieve its goals and objectives to protect farmland.  The land use 
regulations of the Delegation Agreement are contradictory to the goals outlined in the ALCA to 
protect farmland, thus it is an ineffective policy.  In order to address this issue, the ALC should 
have a stronger presence in the north and should be provided with more government and non-
government resources to manage and protect farmland in the Peace River Region in the face of 
oil and gas development.	
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APPENDIX A 
Raster Calculator Queries 
 
AB_wells_fac_final 
 
( "AB_wells_rclass@1" * 0.5 ) + ( "AB_facilities_rclass@1" * 0.5 ) 
 
 
BC_wells_fac_final 
 
( "BC_well surface hole locations_rclass@1" * 0.5 ) + ( "BC_FacilityLocations_all_rclass@1" * 
0.5 ) 
 
 
AB_wells_fac_fcover 
 
( "forestcover@1" = 1 ) * ( "AB_wells_fac_final@1" ) 
 
 
BC_wells_fac_fcover 
 
( "forestcover@1" = 1 ) * ( "BC_wells_fac_final@1" ) 
 
 
AB_wells_fac_cultivated 
 
( "Cultivated Land_AB@1" = 1 ) * ( "AB_wells_fac_final@1" ) 
 
 
BC_wells_fac_cultivated 
 
( "Cultivated Land_BC@1" = 1 ) * "BC_wells_fac_final@1" 
 
 
Well_fac_ancil_areas_less20_final  (AppendixI_ong_exempt_ALR) 
 
( "Well and Facility Areas_less20_rclass@1" * 0.5 ) + ( "Associated and Ancillary 
Activities_less20_rclass@1" * 0.5 ) 
 
 
Well_fac_ancil_areas_greater20_final (AppendixI_ong_notexempt_ALR) 
 
( "Associated and Ancillary Activities_greater20_rclass@1" * 0.5 ) + ("Well and Facility 
Areas_greater20_rclass@1" * 0.5 ) 
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Well_fac_anc_greater20_cultivated   
 
( "Cultivated Land_BC@1" = 1 ) * ( "Well_fac_ancil_areas_greater20_final@1" ) 
 
 
Well_fac_anc_less20_cultivated 
 
( "Cultivated Land_BC@1" = 1 ) * ( "Well_fac_ancil_areas_less20_final@1" ) 
 
** Prime and Marginal Land layers were clipped and did not require raster calculator ** 
 
 
AppendixII_ong_final 
 
( "Associated and Ancillary Activities_Permitted_rclass@1" * 0.25 ) + ( 
"Pipeline_ROWs_Permitted_rclass@1" * 0.25 ) + ( "Well and Facility 
Areas_Permitted_rclass@1" * 0.25 ) + ( "Roads_ROW_permitted_rclass@1" * 0.25 ) 
 
 
AppendixII_ong_fcover 
 
( "forestcover@1" = 1 ) * ( "AppendixII_ong_final@1" ) 
 
 
AppendixII_ong_cultivated 
( "Cultivated Land_BC@1" = 1 ) * ( "AppendixII_ong_final@1" ) 
 
 
BC_PastureForage 
 
( "CropInventory_Alber@1" = 122 OR "CropInventory_Alber@1" = 132 ) = 1 
 
 
AppendixII_UncultivatedPasture 
 
( "BC_PastureForage@1" = 1 ) * ( "AppendixII_ong_final@1" ) 
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APPENDIX B 
OGC Shapefile Definitions 		
Administrative Zones: (OGC open access portal:	https://data-
bcogc.opendata.arcgis.com/datasets?t=OD_Administrative) 
The Oil and Gas Commission has broken application areas into a regional model structure 
encompassing areas of the Province.  These geographic zones are used toaccommoate 
application processing for oil and gas activities. 
 
Associated and Ancillary activities: (OGC open access portal: http://data-
bcogc.opendata.arcgis.com/datasets/59aa11b949084998a50b06a50c5a5f28_1) 
“Associated oil and gas activities are related activities which require the use of Crown land and 
require an authorization under either the Land Act or the Petroleum and Natural Gas Act. The 
dataset includes polygon features such as campsites, workspaces, deck sites, staging areas, and 
other temporary disturbances.” 
 
Facility Locations: (OGC open access portal: http://data-
bcogc.opendata.arcgis.com/datasets/e2014a76454545abb0509afa2444876b_0) 
Point features for facility loations submitted to the OGC prior to July 11, 2016. Facility point 
locations are located in the middle of the quarter unit or quarter section as determined from the 
National Topographic System (NTS) or Dominion Land Survey (DLS) legal locations. 
 
Pipeline ROW (permitted): (OGC open access portal: http://data-
bcogc.opendata.arcgis.com/datasets/6434890915cd4d25817037c0600040b1_1) 
Land authorizations representing the right of way for pipeline activities. The spatial data includes 
polygon data for approved and post-construction pipeline rights of way collected on or after 
October 30, 2006. 
 
Well and Facility Areas (Permitted): (OGC access portal:	https://data-
bcogc.opendata.arcgis.com/datasets?t=OD_Well_Facility)  
Land authorizations for areas on which well or facility activities can occur.  This dataset contains 
spatial data collected on or after October 30, 2006.  The spatial data includes approved and post-
construction land areas associated with well or facility activities. 
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APPENDIX C 
Oil and Gas Activities Act Definitions 	
 
 
Pipeline: 
“Pipelines are an oil and has activity as defined in OGAA as: 
Piping through which any of the following is conveyed: 
a) Petroleum or natural gas 
b) Water produced in relation to the production of petroleum or natural gas or conveyed to 
or from a facility for disposal into a pool or storage reservoir. 
c) Solids 
d) Substances in Section 133(2)(v) of the Petroleum and Natural Gas Act. 
e) Other prescribed substances 
 
And includes installations and facilities associated with the piping, but does not include: 
f) Piping used to transmit natural gas at less than 700 kilopascals (kPa) to consumers by a 
gas utility as defined in the Gas Utility Act 
g) Well head 
h) Anything else prescribed.” 
 
 
 
Wells: 
 
“Wells are an oil and gas activity as defined in the OGAA, and are specifically defined in the 
Petroleum and Natural Gas Act as: 
A hole in the ground: 
a) Made or being made by drilling, boring or any other method to obtain petroleum or 
natural gas. 
b) Made or being made by drilling, boring or any other method to explore for, develop or 
use a storage reservoir for the storage or disposal of petroleum, natural gas, water 
produced in relation to the production of petroleum or natural gas, waste, or any other 
prescribed substance. 
c) Used, drilled or being drilled to inject natural gas, water produced in relation to the 
production of petroleum or natural gas or other substances into an underground formation 
in connection with the production of petroleum or natural gas. 
d) Used to dispose of petroleum, natural gas, water produced in relation to the production of 
petroleum or natural gas, waste or any other prescribed substance into a storage reservoir, 
or 
e) Used, drilled or being drilled to obtain geological or geophysical information respecting 
petroleum or natural gas. 
	 178 
And includes a water source well.” 
 
 
Roads: 
 
Roads are defined as: 
 
“Oil and gas roads are prescribed as an oil and gas activity in OGAA and are defined within the 
Oil and Gas Road Regulation (OGRR) as: 
(a) A road or portion of a road that: 
- Is constructed or maintained to facilitate the carrying out of a primary activity 
- Has not been deactivated, and 
- Subject to paragraph (b), is not required to be maintained under another enactment or 
authorization; 
(b) A road or portion of a road that, before the coming into force of the OGRR, was 
constructed under an authorization under the Land Act or the Petroleum Natural Gas Act, 
and is used to carry out a primary activity.” 	
Facilities: 
 
Defined as: 
 
“An oil and gas activity, and are defined in OGAA as: 
- A system of vessels, piping, valves, tanks and other equipment used to gather, process, 
measure, store or dispose of petroleum, natural gas, water, or a substance referred to in 
paragraph (d) or (s) of the definition of pipeline.” 
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APPENDIX D 
Surface Rights Act 	
 
In regards to surface rights and right of entry, according to section 12 of the Surface Rights Act: 
 
 “(1) No operator has a right of entry in respect to the surface of any land 
    
(a) for the removal of minerals contained in or underlying the surface of that land 
or for or incidental to any mining or drilling operations, 
(b) for the construction of tanks, stations and structures for or in connection with 
a mining or drilling operation, or the production of minerals, or for or 
incidental to the operation of those tanks, stations and structures, 
(c) for or incidental to the construction, operation or removal of a pipeline, 
(d) for or incidental to the construction, operation or removal of a power 
transmission line, or 
(e) for or incidental to the construction, operation or removal of a telephone line, 
 
until the operator has obtained the consent of the owner and the occupant of 
the surface of the land or has become entitled to right of entry by reason of an 
order of the Board pursuant to this Act”  (Surface Rights Act, 2014, 8). 
 
 
“(3) The Board may make an order granting right of entry in respect of the surface of 
  
 (a) the land in which the operator or the operator’s principal has the right to a
 mineral or the right to work a mineral, and  
 (b) any other land that is necessary 
   
(i) for a road to connect the operator’s mining or drilling operations 
located on adjacent land and to permit the operations to be 
operated jointly, and for the tanks, stations and structures to be 
used in the operation, 
(ii) to give the operator access to the operator’s mining or drilling 
operations from a public roadway or other public way, and egress 
from the operations to the public roadway or other public way, or 
(iii) in the case of oil sands operations, 
 
A. for a road or roads to give the operator additional access to and 
egress from the operations, 
B. for the disposal of overburden incidental to the operations, or 
C. for the disposal of tailings and other materials resulting from 
the operations 
 
irrespective of whether the owner or occupant of the other land is the 
owner or occupant of the surface of the land in which the operator or the 
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operator’s principle has the right to the mineral or the right to work the 
mineral. 
   
  (4) When 
  
(a) a licence has been obtained to drill a well for the removal of a mineral 
contained in or underlying the surface of a tract of land, and 
(b) the orifice of the well will be located outside the tract 
 
the Board may make an order granting right of entry in respect of the surface of 
land outside the tract in the same manner and to the same extent as if the land 
were within the tract, irrespective of whether the owner or occupant of the surface 
of land within the tract”   (Surface Rights Act, 2014, 9-10). 
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APPENDIX E 
Cultivated Land Raster Attributes 		
cultivated land: "CropInventory_Alber@1" = 120 OR "CropInventory_Alber@1" =132 
OR "CropInventory_Alber@1" = 133 OR "CropInventory_Alber@1" =134 OR 
"CropInventory_Alber@1" =135 OR "CropInventory_Alber@1" =136 OR 
"CropInventory_Alber@1" =137 OR "CropInventory_Alber@1" =138 OR 
"CropInventory_Alber@1" =139 OR "CropInventory_Alber@1" =140 OR 
"CropInventory_Alber@1" =141 OR "CropInventory_Alber@1" =142 OR 
"CropInventory_Alber@1" =145 OR "CropInventory_Alber@1" =146 OR 
"CropInventory_Alber@1" =147 OR "CropInventory_Alber@1" =148 OR 
"CropInventory_Alber@1" =149 OR "CropInventory_Alber@1" =150 OR 
"CropInventory_Alber@1" =151 OR "CropInventory_Alber@1" =152 OR 
"CropInventory_Alber@1" =153 OR "CropInventory_Alber@1" =154 OR 
"CropInventory_Alber@1" =155 OR "CropInventory_Alber@1" =156 OR 
"CropInventory_Alber@1" =157 OR "CropInventory_Alber@1" =158 OR 
"CropInventory_Alber@1" =160 OR "CropInventory_Alber@1" =162 OR 
"CropInventory_Alber@1" =167 OR "CropInventory_Alber@1" =174 OR 
"CropInventory_Alber@1" =175 OR "CropInventory_Alber@1" =176 OR 
"CropInventory_Alber@1" =177 OR "CropInventory_Alber@1" =178 OR 
"CropInventory_Alber@1" =179 OR "CropInventory_Alber@1" =180 OR 
"CropInventory_Alber@1" =181 OR "CropInventory_Alber@1" =182 OR 
"CropInventory_Alber@1" =182 OR "CropInventory_Alber@1" =183 OR 
"CropInventory_Alber@1" =185 OR "CropInventory_Alber@1" =188 OR 
"CropInventory_Alber@1" =189 OR "CropInventory_Alber@1" =190 OR 
"CropInventory_Alber@1" =191 OR "CropInventory_Alber@1" =192 OR 
"CropInventory_Alber@1" =193 OR "CropInventory_Alber@1" =194 OR 
"CropInventory_Alber@1" =195 OR "CropInventory_Alber@1" =196 OR 
"CropInventory_Alber@1" =197 OR "CropInventory_Alber@1" =198 OR 
"CropInventory_Alber@1" =199					
Based on the Agri-Food Annual Crop Inventory Key: 
 
http://www.agr.gc.ca/atlas/supportdocument_documentdesupport/annualCropInventory/en/ISO%
2019131_AAFC_Annual_Crop_Inventory_Data_Product_Specifications.pdf 		
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APPENDIX F 
Zonal Statistics 	
AB Wells Facilities Cultivated GPC 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 11947757.0 103478.0 536915.0 1301396.0 3114256.0 3166272.0 
Area (m2) 3644663273.0 31565963.9 163785920.8 396990849.8 950003792.8 965871273.6 
Area (ha) 364466.3 3156.6 16378.6 39699.1 95000.4 96587.1 
Percentage 59.2 0.5 2.7 6.5 15.4 15.7 
       
       
       
AB Wells Facilities Final GPC 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 60104.0 421259.0 1801852.0 3687361.0 7568748.0 6630750.0 
Area (m2) 18334975.8 128506814.4 549662465.6 1124844848.0 2308878136.0 2022737935.0 
Area (ha) 1833.5 12850.7 54966.2 112484.5 230887.8 202273.8 
Percentage 0.3 2.1 8.9 18.3 37.5 32.9 
       
       
       
AB Wells Facilities Marginal Soil GPC 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 26582.0 227395.0 942848.0 1799713.0 3655890.0 2894444.0 
Area (m2) 8108949.9 69367792.9 287619713.7 549009828.5 1115244488.0 882962210.9 
Area (ha) 810.9 6936.8 28762.0 54901.0 111524.4 88296.2 
Percentage 0.3 2.4 9.9 18.9 38.3 30.3 
       
       
       
AB Wells Facilities Prime Soil GPC 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 15168.0 141098.0 763896.0 1785891.0 3725019.0 3619208.0 
Area (m2) 4627061.6 43042533.2 233029659.9 544793496.0 1136332578.0 1104054491.0 
Area (ha) 462.7 4304.3 23303.0 54479.3 113633.3 110405.4 
Percentage 0.2 1.4 7.6 17.8 37.1 36.0 
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BC Wells Facilities Cultivated ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 6969384.0 155394.0 296663.0 501704.0 892699.0 868775.0 
Area (m2) 3613658907.0 80572531.6 153821183.1 260135921.4 462868697.3 450463988.9 
Area (ha) 361365.9 8057.3 15382.1 26013.6 46286.9 45046.4 
Percentage 67.6 1.5 2.9 4.9 8.7 8.4 
       
       
       
BC Wells Facilities Final ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 873980.0 790991.0 1272991.0 1782456.0 2678224.0 2285977.0 
Area (m2) 453162806.3 410132613.3 660051916.5 924211953.5 1388671942.0 1185289998.0 
Area (ha) 45316.3 41013.3 66005.2 92421.2 138867.2 118529.0 
Percentage 8.5 7.7 12.4 17.3 26.0 22.2 
       
       
       
BC Wells Facilities Marginal Soil ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 558649.0 427972.0 636152.0 875149.0 1332346.0 1105450.0 
Area (m2) 289662176.0 221905527.1 329847851.9 453768944.5 690827767.6 573181115.1 
Area (ha) 28966.2 22190.6 32984.8 45376.9 69082.8 57318.1 
Percentage 10.4 8.0 11.9 16.3 24.8 20.6 
       
       
       
BC Wells Failities Prime Soil ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 269863.0 342686.0 588494.0 843806.0 1238479.0 1077722.0 
Area (m2) 13992525.5 177684328.5 305136951.1 437517443.1 642157279.6 558804006.9 
Area (ha) 1399.3 17768.4 30513.7 43751.7 64215.7 55880.4 
Percentage 0.6 7.6 13.0 18.6 27.3 23.8 
       
       
       
       
Appendix I OnG Exempt ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 602662.0 521857.0 637757.0 915001.0 1359640.0 1234224.0 
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Area (m2) 54239580.0 469671300.0 573981300.0 823500900.0 1223676000.0 1110801600.0 
Area (ha) 5424.0 46967.1 57398.1 82350.1 122367.6 111080.2 
Percentage 1.0 8.8 10.7 15.4 22.9 20.8 
       
       
       
Appendix I OnG Exempt Cultivated ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 3779897.0 137362.0 190943.0 282396.0 445906.0 434637.0 
Area (m2) 3401907300.0 123625800.0 171848700.0 254156400.0 401315400.0 391173300.0 
Area (ha) 340190.7 12362.6 17184.9 25415.6 40131.5 39117.3 
Percentage 63.7 2.3 3.2 4.8 7.5 7.3 
       
       
       
Appendix I OnG Exempt Marginal Soil ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 303012.0 272596.0 288678.0 424236.0 697426.0 702083.0 
Area (m2) 272710800.0 245336400.0 259810200.0 381812400.0 627683400.0 631874700.0 
Area (ha) 27271.1 24533.6 25981.0 38181.2 62768.3 63187.5 
Percentage 5.1 4.6 4.9 7.1 11.7 11.8 
       
       
       
       
Appendix I OnG Exempt Prime Soil ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 273648.0 232632.0 336517.0 458579.0 598825.0 478066.0 
Area (m2) 246283200.0 209368800.0 302865300.0 412721100.0 538942500.0 430259400.0 
Area (ha) 24628.3 20936.9 30286.5 41272.1 53894.3 43025.9 
Percentage 4.6 3.9 5.7 7.7 10.1 8.1 
       
       
       
       
Appendix I OnG Not Exempt ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 569661.0 138059.0 97574.0 48479.0 11263.0 2992.0 
Area (m2) 512694900.0 124253100.0 87816600.0 43631100.0 10136700.0 2692800.0 
Area (ha) 51269.5 12425.3 8781.7 4363.1 1013.7 269.3 
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Percentage 9.6 2.3 1.6 0.8 0.2 0.1 
       
       
       
       
Appendix I OnG Not Exempt Cultivated ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 791481.0 34194.0 25435.0 13616.0 2434.0 868.0 
Area (m2) 712332900.0 30774600.0 22891500.0 12254400.0 2190600.0 781200.0 
Area (ha) 71233.3 3077.5 2289.2 1225.4 219.1 78.1 
Percentage 13.3 0.6 0.4 0.2 0.0 0.0 
       
       
       
Appendix II OnG Final Class 5 & 6 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 38589.0 75417.0 145238.0 238403.0 350580.0 296561.0 
Area (m2) 34730100.0 67875300.0 130714200.0 214562700.0 315522000.0 266904900.0 
Area (ha) 3473.0 6787.5 13071.4 21456.3 31552.2 26690.5 
Percentage 2.8 5.4 10.5 17.2 25.2 21.4 
       
       
       
Appendix II OnG Final Class 7 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 28789.0 26405.0 32214.0 35035.0 30508.0 11959.0 
Area (m2) 25910100.0 23764500.0 28992600.0 31531500.0 27457200.0 10763100.0 
Area (ha) 2591.0 2376.5 2899.3 3153.2 2745.7 1076.3 
Percentage 0.5 0.4 0.5 0.6 0.5 0.2 
 14.1 13.0 15.8 16.7 14.6 5.7 
       
       
       
Appendix II OnG Final Cultivated ALR 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 6191322.0 223322.0 377719.0 638126.0 819209.0 438374.0 
Area (m2) 3210230042.0 115793524.1 195849106.4 330871380.3 424763781.1 227299013.8 
Area (ha) 321023.0 11579.4 19584.9 33087.1 42476.4 22729.9 
Percentage 60.1 2.2 3.7 6.2 8.0 4.3 
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Appendix II OnG Final Forest Cover 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 7305500.0 164892.0 216203.0 318447.0 417865.0 265165.0 
Area (m2) 3787936659.0 85497289.9 112102288.6 165116291.2 216664999.3 137489319.6 
Area (ha) 378793.7 8549.7 11210.2 16511.6 21666.5 13748.9 
Percentage 70.9 1.6 2.1 3.1 4.1 2.6 
       
       
       
Appendix II OnG Final Uncultivated Pasture Land 
Class 0.0 1.0 2.0 3.0 4.0 5.0 
UCU Count 7822304.0 45327.0 102026.0 213958.0 309052.0 195405.0 
Area (m2) 4055902003.0 23502266.1 52900968.5 110938245.4 160244938.8 101318426.2 
Area (ha) 405590.2 2350.2 5290.1 11093.8 16024.5 10131.8 
Percentage 75.9 0.4 1.0 2.1 3.0 1.9 	
